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Helping the 
Utah Copper Co. 
_ Move a 
Mountain of Ore 


The Utah Copper Company 
is the largest copper producer in 
the world. At Bingham Canyon, 
Utah, it is leveling a mountain of 
1% ore. Twenty-five electric 
shovels load 60,000 tons a day 
into railroad cars on 20 terraces. 
More than 600,000,000 tons re- 
taain to be mined. 


Ingersoll-Rand equipment 
| plays a prominent part in the 
| operations. Compressed air is 
' supplied by 3. electric-driven 
' compressors having a combined 
| capacity of 11,000 cu. ft. per 
| minute. Approximately 2 rock 
| drills are in service for each load- 
ing shovel. Drill steels are recon- 
ditioned by ]-R sharpeners and 
an I-R oil furnace. 

In its mills at Magma and 
Arthur, the company uses Inger- 
sollRand compressors, vacuum 
pumps, Cameron pumps, rock 
drills, paving breakers, hoists, 
and pneumatic tools. 
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Producing a 
Uniform Product 
at Low Cost 











Two 6-inch Fine Reduction Crushers installed in the 
crushing plant of the Arrow Sand & Gravel Com- 
pany, Columbus, Ohio. These crushers are driven 
through AlliseChalmers motors and Texrope Drives. 


‘THE Superior McCully Fine Reduction 
Crusher fits in well with modern crushing 
conditions which demand a uniform prod- 
uct at low cost. This reduction crusher 
has high capacity, dependability and 
strength. It is built and serviced by Allis- 
Chalmers, a pioneer in the development 
of the gyratory crusher and today one of 


the world’s leading manufacturers of 
crushing and grinding machinery. 


This crusher is simple in construction, 
with all parts readily accessible. It has a 
short, rigid, hollow bored, forged steel 
main shaft; large cast steel eccentric; cut 
steel gears; positive, patented oiling sys- 
tem; and reversible top shell with vertical 
concaves. These features insure long life 
and freedom from shut-downs for repairs. 
Superior McCully Fine Reduction Crush- 
ers are built in three sizes, with receiving 
openings of 6, 10 and 18 inches. They are 
described in Bulletin 1461-A. 


ALLIS-CHALMERS MANUFACTURING COMPANY, MILWAUKEE, WIS. 


ALL 


IS- CHALMERS 


MILWAUKEE, WIS. U.S.A. 
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The President Sets an Example 


T THE end of the first half-year of the 
new administration, the United States 
takes stock of the Presidential record. 

Comments are favorable, sometimes highly complimen- 
tary. Even those who differ from Mr. Hoover in politi- 
cal leanings join with the majority in crediting him 
with having made a fine start—one that will undoubtedly 
lead to changes of deep and lasting significance—to bet- 
ter relationships, internal and international. The New 
York Herald Tribune compliments the President for act- 
ing when action is required; for acting frankly and in a 
straightforward manner. The editor avers that “The 
country can now recognize in him a singularly far-sighted 
leader, whose mind is large enough to encompass this 
vast nation and its vaster problems. By his actions he 
has emerged as a sample of what Americans most value 
—a man of action, a man of brains, a man of character.” 

Smooth achievement, such as has been witnessed at the 
White House during the last six months, however, in- 
volves more than character, brains, action. It follows 
utilization of sound engineering common sense, applied 


to everyday affairs. Mr. Hoover's success is due in no 
small measure to a determination to lighten every task by 
the injection of order and system into his duties and into 
the duties of his Cabinet and of his subordinates. 

Observers have been intrigued by the determination 
shown by Mr. Hoover to tackle the hardest problem 
first. If a lesson could be taught it would inculcate the 
advantage in disposing of the uncongenial task in the 
quickest possible time, to provide, incidentally, a favor- 
able mental effect of having overcome an obstacle. To 
avoid responsibility is to invite a mental fatigue that 
invariably precedes postponed toil. The performance 
of even a disagreeable task may be systematized, and so 
a new element of interest is introduced. 

The President remains an engineer in the manner in 
which he disposes of his manifold duties. His accept- 
ance of the “do it now” maxim is probably one of the 
greatest factors of his success. A chief executive without 
the engineering frame of mind, confronted with the tasks 
that face Mr. Hoover, might well plead lack of time 
for weekly fishing trips. 





Metal Prices Are 
Becoming More Stable 


HE recent stability of metal prices. at what 

are generally satisfactory levels, is of in- 

terest as reflecting the increased knowledge 

now possessed by producers regarding their business, and 

the increased wisdom shown in directing market policies. 

The graph on page 451 of last week’s issue shows that 

the E. & M. J. weighted index of metal prices has indi- 

cated little change for four months, and that it has been 

on a level approximately ten per cent above the average 
for 1922-3-4. 

Copper’s steadiness since the eighteen-cent price was 
established on April 15 has no precedent except during 
the fixed prices of the war period. It has been brought 
about largely by the better understanding of the market 
position made possible by data supplied by the Copper 
Institute and as a result of a better organization of the 
export trade, though the increased vertical integration 
of the copper producing and fabricating industry has 


also had an effect in steadying the market. That the 
copper-producing industry has not developed into a giant 
trust, with all producers seeing eye to eye and aiming 
towards a gradual increase in price, is very evident, how- 
ever, from the events of early September. 

Lead has been remarkably steady for the last three 
years, with a range of less than two cents between the 
high and low price since the bullish demonstration of 
1924-6 subsided. A price of seven cents a pound, with 
variations of a cent up or down, seems pretty definitely 
established as a fair quotation for this metal. Here. 
as in copper, stability has been aided by information 
available to producer and consumer alike through the 
recently organized Lead Industries Association. Some 
beneficial effect has also been gained by a narrowing of 
producing interests, there now being only two major 
factors in the domestic lead trade. * 

Zinc has not been quite so fortunate as lead and cop- 
per, but here, too, the price curves have shown increased 
stability, with the limits being about five-and-a-half and 
seven cents a pound in the last three years. Commend- 
able restraint of competitive price-cutting has been 
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evident this year as the price has gradually approached 
seven cents through long intervals of market stagnation. 
As in copper, more intelligent regulation of production 
to consumption has been evident recently, and without 
doubt the American Zinc Institute has played its part. 

Silver, with the close and wise control emanating 
from London, has long been comparatively stable. Being 
so largely a byproduct of copper, lead, and gold, difficulty 
is experienced in adjusting production to conditions that 
have: made silver less necessary in the world’s financial 
systems. Tin prices have approached sufficiently close 
to the cost of production to achieve comparative stability, 
with the aid of some measure of foreign control. 
Aluminum and nickel have been so closely controlled for 
years that the price rarely changes. 

One might think that these influences would not be 
to the interest of the consumer of metals, and that high 
prices might be expected, but this conclusion is erroneous. 
The present E. & M. J. index of metal prices—about 110 
—compares with 96.5 for the year 1913. Few other 
commodities are relatively so cheap. A fair and stable 
price enables producers to devote more of their energies 
and money to efficient production, which, in the case of 
metals, includes search for new and better properties and 
development of improved technical methods. In the long 
run the consumer of metals benefits, as has the buyer of 
automobiles who patronizes a huge combination such as 
Progress in Charting 


General Motors. 
Borehole Vagaries 


HE temperamental habit of the borehole 

to depart from its vertical position or from 

a predetermined course has long been 
recognized, and persistent efforts have been made by 
engineers and others to determine the position ot sig- 
nificant points along its course. Beginning with the 
glass tube, partly filled with dilute hydrofluoric acid, 
many ingenious devices have been invented by which 
the course of the borehole could be approximately sur- 
veyed and its angle of inclination determined. Probably 
none of these devices has proved entirely satisfactory ; 
but considerable progress has been made toward more 
accurate surveys. A new specialty has developed. Cer- 
tain companies are now devoting their attention to sur- 
veying oil wells, giving the results of their experiences. 
The necessity for this has been contemporaneous with 
an intensive study of oil-field formations and the prac- 
tice of greater refinements in deep exploration. 

One of the latest of borehole surveying instruments 
has been devised by Mr. R. P. McLaughlin, petroleum 
engineer. Two clinometers are used, which give inclina- 
tion measurements in vertical planes at right angles to 
each other. Inclinations are recorded on graph paper by 
styluses, the paper being moved continuously by cylin- 
ders controlled by clockwork as the instrument, attached 
to the end of the drill pipe in an outer steel shell, is 
lowered by successive, lengths of drill pipe. Angular 
movement of the drill pipe about its axis as it is low- 
ered must be measured, and the time observed when each 
section reaches its position. These observations, together 
with the stylus records of inclination, are used to plot 
the course of the well. Each stand of pipe makes its 
underground record. 
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The Laughlin instrument, which is of simple design, 
is limited to open holes or casings not smaller than 63 
inches in diameter. A similar instrument might be 
devised for the survey of diamond-drill holes, despite 
the smallness of their diameter as compared with those 
of oil wells. 

Another Aspect of 
Mineral-Resource Conservation 
VERY so often our genial friend the post- 
kK man leaves a good-sized, well-packed cigar 
box at the doors of Engineering and Min- 
ing Journal. Bitter experience, alas, has taught us what 
we can expect. Never yet has the package contained so 
much as a single Havana, or a vitriolic cheroot, or a mild 
and succulent seegar, or even a lowly Pittsburgh stogie. 
Our tastes in tobaccos, let it be known, are modest and 
restrained, and can very easily be satisfied. Unfor- 
tunately, our friends do not seem to realize that. Instead 
we receive samples of tellurides, galena, chalcopyrite, 
sphalerite, and so on through Mr. Dana’s famous list of 
minerals, metallic and non-metallic. Every sample is the 
product of a budding mine, we are informed, and won't 
we please do something about it? 

Well, three things can be done. First, we can use the 
sample for a paperweight. But there is a limit to every- 
thing, even to the number of paperweights that can lead 
honorable and useful existences in an editorial office. 
Engineering and Mining Journal has been ruined as a 
potential market for these handy little knickknacks. We 
warn paperweight salesmen that efforts to win us over 
as customers will be wasted. At times we have been 
known to have more paperweights than papers, and that 
is the absolute limit in editorial efficiency. 

Second, we can take the samples home. This process 
went on for a long time. A twelve-years’ supply of mica 
is now on hand for the doors of our camp oil stove, and 
our residences have gradually become mineral museums. 
But our worthy spouses—and the average subscriber 
would be surprised to find how soon editorial righteous- 
ness can wilt before the determined onslaught of femi- 
nine perseverance—object on the not unjustifiable grounds 
that soft rock makes too much dirt and that hard rock is 
entirely too amenable to conversion into a weapon of 
offense for use by the sundry young editorlets. - To these 
devastating criticisms, what can an editor who preaches 
the gospel of less dust and fewer accidents around the 
working place reply, without laying himself open to the 
charge of hypocrisy? 

The third alternative is to resort to the omniscient 
and omnipresent waste basket. Ten of these convenient 
receptacles are scattered around our New York editorial 
headquarters, and they have a combined capacity of about 
24 tons of medium-weight rock. From their capacious 
maws there is no return. The metals that are contained 
within such ores as may be consigned to them are 
forever lost to civilization. With a view to conserving 
our mineral resources, our waste baskets, and our 
energies, we cannot too urgently or too lengthily advise 
our readers to send their samples to assayers, geologists, 
chemists, metallurgists, stock promoters, operators of 
doodle-bugs, or whatever manner of person they will, 


but not to the editorial sancta of Engineering and 
Mining Journal. 
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Metal Balls or 


Stone Pebbles in Tube Milling 


N THE August 10 issue of Engineermg and 

Mining Journal was published a suggestive 

contribution by Mr. E. M. Hamilton, of San 
Francisco, in which he drew important conclusions from 
observation and experimental werk that indicated an 
unrealized factor of expense as a result of the superfine 
grinding of gold ore in the application of the cyanide 
process. Under date of August 24, Mr. J. J. Denny, 
another well-known metallurgist, with headquarters in 
Canada, reports to Engineering and Mining Journal his 
interest in Mr. Hamilton’s researches, and substantiates 
his conclusions. In the short interval between these two 
dates Mr. Denny had carried out a series of comparative 
tests in iron- and rubber-lined experimental mills, using 
steel balls and flint pebbles in each, respectively. No 
better illustration could be found of the essential im- 
portance of the technical journal in the stimulation of 
interest in problems affecting the welfare of the industry. 
Mr. Denny’s prompiness in investigating the matter and 
submitting evidence resulting from.a program of re- 
search should act as an incentive to others. It constitutes 
a gentle rebuke to the great majority of metallurgists, 
whose excuse is that time cannot be found for such 
extra-routine work. ; 

Mr. Denny agrees with Mr. Hamilton that a con- 
siderable saving in cyanide and lime can be made, and 
possible improvement in extraction effected, by grind- 
ing with flint pebbles in rubber-lined mills, instead of 
with iron balls in steel-lined mills. The improvement 
follows a reduction in the degree of contamination with 
finely divided particles of iron, so.the same effect may 
be achieved, but perhaps to a lesser degree, by using 
flint pebbles in a mill that is fitted with a lining in which 
such pebbles automatically lodge, forming a renewable 
surface. This comment is not interpolated for the pur- 
pose of depreciating interest in the rubber lining for 
which Mr. Denny is responsible, but to draw attention 
to earlier work that permitted the use of grinding media 
made locally, in place of the more expensive imported 
flints. 

The subject is of interest to the writer of these notes, 
who first manufactured smooth pebbles for tube-mill 
grinding in Mexico twenty years ago, thereby effecting 
considerable economy in reduction costs. Later, the 
same idea was elaborated in Rhodesia, using a local 
felsite. As a result of the tendency that developed to 
avoid the use of an expensive imported flint, a new 
domestic industry arose in the United States. In the 
forthcoming issue of “Mineral Industry,” Mr. V. L. 
Eardley-Wilmot, in an article on abrasives, will report 
that at Jasper, Minn., a highly indurated pink quartzite 
is being cut into cubes, which are then artificially rounded, 
for sale as mill grinding media. The imports of natural 
pebbles, he states, come mainly from Greenland, but the 
Jasper manufactured product is of better quality. Thus 
it happens that a move to effect an economy provides 
a material that is more efficient. The manufactured 
product is thoroughly tested, during its manufacture, 
before being used. The imported flint is apparently not 
tested before being sold. It may fracture in the mill. 
In fact, on one occasion, an examination of the contents 
of a tube mill an hour or so after it had been put in 
operation with a load of new imported flints provided 
the writer of these notes with much food for thought. 

The advantages of metal over pebble, as a tube-mill 
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grinding medium, are obvious, however, especially so 
far as initial plant cost and ultimate output are concerned. 
The-broad problem of the efficient and cheap recovery 
of gold by the cyanide process cannot be solved, never- 
theless, without regard to other factors of influence and 
importance. Contamination by iron is increased enor- 
mously by superfine grinding, which also leads to un- 
desirable adsorption and other surface effects, and com- 
plicates the problem of the removal of dissolved gold 
that is intimately associated with valueless residue. 
Assuming the absolute necessity for the superfine 
grinding of immense tonnages of valueless gangue, which 
assumption is not viewed as logical or desirable in all 
quarters, the researches of Messrs. Hamilton and Denny 
have indicated an opportunity whereby the expense of 
operation in accepted practice may be reduced. Pebbles 
can be used successfully in some plants instead of metal 
balls. Consequently, attention may be drawn to the 
scope for the utilization of a stone that is tough and 
rough, rather than extremely hard. All three factors 
affect grinding efficiency, but toughness is the most im- 
portant. 

Slag is among the hardest materials available in some 
mining districts, and this may be toughened by annealing. 
Mill liners made of annealed slag have shown satisfactory 
wearing quality, but the suggestion made in these 
columns from time to time that slag grinding balls might 
possibly find useful application has apparently met with 
no response. The effect of ground slag on the consump- 
tion of lime and cyanide, and its influence on extraction, 
in the treatment of a precious-metal ore, have yet to be 
determined. The whole subject of grinding media to 
be used in the application of a chemical extraction pro- 
cess is of interest and importance, and Messrs. Hamilton 
and Denny deserve high commendation for their scientific 
inquisitiveness and for permitting the publication of the 


initial results of their researches. 


Latest Copper Statistics 
Satisfactory 


IGURES released last week by the Ameri- 
He Bureau of Metal Statistics show that 
stocks of refined copper at producers’ 
plants in North and South America increased by about 
seven thousand tons during August, being, at the end of 
the month, a little over one hundred thousand tons. This 
total is somewhat larger than it has been during the last 
two years, but it is certainly not excessive, and a stock 
of about this size, with variations of perhaps twenty-five 
thousand tons either way, could well be the aim of pro- 
ducers. With the assured heavy shipments during both 
September and October, one may expect that a decline 
in stocks will now set in, following the continuous in- 
crease since last March. 

Production of primary copper seems now fairly stable, 
at about one hundred and forty thousand tons a month 
in the Americas. This is somewhat less than it was early 
in the year, but even the present rate is about seven per 
cent higher than the average American production rate 
in 1928,. which probably represents about the rate that 
consumption has expanded. No immediate need can 
be seen for increasing production unless dearth of supply 
to meet increasing demand for the red metal should 
bring about a rise in price. 
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General view of the plant at Moengo, Dutch Guiana 


early in 1915, and the year 1916 saw the begin- 

ning of active prospecting for the ore in this 
colony, following similar activities in British Guiana. The 
cheaper European ores not being available to American 
consumers during, the war, the American aluminum in- 
dustry turned its attention to the Guianas as the most 
promising and most accessible field for prospecting. Since 
1916, various American and foreign companies interested 
in bauxite have had field parties in Dutch Guiana, but 
at present only two companies are mining and shipping 
bauxite. One of these, a chemical company, has so far 
operated only in a small way. The other, the Surinaam- 
sche Bauxite Maatschappij, was the pioneer and is the 
leading factor in the industry. The following account of 
this company’s operations will give a good idea of the 
development of the bauxite industry in Dutch Guiana. 

Shipments began in 1922, when a little crude ore was 
sent out by schooner. From that year to the end of 1926 
the material produced was crude crushed bauxite. Studies 
made on Surinam bauxite in 1923 and 1924 indicated 
that beneficiation could be effected by washing the 
bauxite to remove some of the silica, as was the practice 
in British Guiana; and that the saving in freight by re- 
moving the free moisture was sufficient to pay the dry- 
ing cost. 

Construction of a washing and drying plant was 
started in the summer of 1925. The work was completed 
in January, 1927, and since that time the material shipped 
has been crushed, washed, and dried baxuite. The new 
Moengo plant on the Cottica River was designed with 
an eye to the good and bad features of the Demerara 
plant, which had been in operation several years. There- 
fore it embodies all the improvements which experience 


Bee E was definitely identified in Dutch Guiana 





This is the third and last of a series of articles on bauxite min- 
ing in northern South’ America. The first appeared in the issue 
of Aug. 17, and the second in the issue of Aug. 31. 


in Demerara had suggested. Naturally, the construction 
of the plant was expensive and difficult in this out-of-the- 
way place. The inaccessibility of the locality, the fre- 
quent tropical downpours during the rainy season, and 
the fact that practically no skilled labor was available in 
the colony familiar with concrete work on a large scale, 
riveting, pipe fitting, and the other phases of modern con- 
struction work, all combined to make the building of 
the new plant much more costly and slower than might 
be expected. All of the materials except the heavy lum- 
ber for dock work and form work had to be brought 
to Moengo by boat. Even the sand and gravel for con- 
crete were imported. 


The plant was built by a staff of Dutch engineers 
under the direction of a few American technicians fa- 
miliar with the requirements and construction of bauxite 
milling plants. By dint of much patience and hard work, 
this mixed staff succeeded in training a force of native 
laborers. The new plant, besides the necessary crush- 
ing, washing, drying, and storage equipment and build- 
ings, includes model concrete staff houses, a hospital 
(not yet finished), a machine shop, a power house, a re- 
frigerating plant, ration and equipment stores, laborers’ 
villages, soldiers’ and policemen’s barracks, a recreation 
hall, a school, a farm, a dairy, and a wireless station. All 
of the plant buildings are of steel construction, with 
walls and roofing of corrugated asbestos sheets. Staff 
houses, ration store, and office are of reinforced con- 
crete, with asbestos shingles. The cement gun played 
a very important part in the construction work. The 
new hospital is being constructed of brick. Substantial 
timber construction characterizes the laborers’ villages. 


‘The new dock is built of greenheart piling with bastard 


locust stringers and decking. 
The milling plant, power house, office, machine shop 
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and storage building are built on a mined-out area 
close to the river, but the staff and laborers’ villages, 
which are south of the plant, rest on the bauxite itself 
in exactly the same locality where once there was a 
Djoeka village. As it stands at present, the town of 
Moengo is a complete social and municipal unit of about 
2,000 inhabitants. After ten hours in a launch thread- 
ing narrow jungle-walled rivers, the effect of suddenly 
finding this pretty, modern town, 104 miles from Para- 
maribo, is surprising. 


In a previous article the quality requirements of com- 
mercial bauxite have been outlined. The problem at 
Moengo is to produce as economically as possible a dried 
bauxite, high in alumina and low in silica. 

The bauxite of the Moengo Hill deposit averages 11 
ft. in thickness. The amount of overburden varies from 
zero to about 10 ft. Over the present mine faces the 
overburden consists of loose, loamy, chocolate-colored 
soil. At other parts of the deposit it is made up of 
gray- and orange-colored clays. Formerly, before the 
washing plant was built, the overburden was stripped 
and the surface of the bauxite cleaned by Javanese men 
and women, who used small shovels, spoons, and even 
brooms to get the last bit of soil out of the cracks and 
irregularities. ‘The surface of the Moengo bauxite de- 
posit is usually indurated and hard, which facilitated 
cleaning the deposit of its overburden in the early days. 
Present practice, where the overburden, consisting of 
loose soil, is not more than 4 ft. thick, is to clean the 
ground surface of plant growth, stumps, and roots, and 
then to load bauxite, overburden and all, with steam 
shovels into the mine cars, depending on the mill to take 
out the overburden, as well as most of the silica mixed 
with the bauxite. By means of several screenings of the 
material on }-in. screens, all the overburden is removed. 
Probably greater difficulty will be experienced in separat- 
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ing the bauxite from the overburden in the mill. The 
more clayey overburden will probably have to be stripped, 
as is done in British Guiana. Furthermore, as the wash- 
ers will not remove coarse sand, where the overburden 
contains any appreciable amount of this material, it must 
be carefully stripped. 

Vertical holes are drilled in the bauxite by hand, using 
ordinary 14-in. jumper drills. Ordinarily one man can 
put down a hole alone; occasionally, where the ore is 
more than 15 ft. thick, two men are used on each drill. 
On an average, one man can drill 3 ft. per hour. To 
drill these holes by hand is cheaper than to use com- 
pressed air. The ore is blasted with Durox or black 
powder, used singly or together in the same hole. The 
holes are usually chambered. No. 6 electric detonators 
are used wherever electric firing is done. Several other 
explosives have been tried in the past with varying stic- 
cess, the problem being to find an explosive of the pr 
force and speed which will not deteriorate too’ ee 
Naturally, all explosives deteriorate much more quickly 
in the tropics than they do in a more temperate climate. 
Ammonia powders were found to be unsuitable for work 
inthe Guianas. A few years ago considerable success was 
obtained with “rack-a-rock,” an explosive made‘ tp of 
only two ingredients, potassium chlorate‘ and’ inarabatie 
oil. The practice was to import the two ingredients sep-' 
arately and mix them locally in small batchés’’a8 needed,” 
loading the mixture into home-made, cloth cartridgé' bags. 
At present, however, the only explosives used aré Durox 
and black powder, with very little of the latter. 
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About 0.6 Ib. of explosive is used per ton of crude 
ore mined. From 30. to 40 tons of explosives are used 
annually for a crude-ore production of about 180,000 
tons. When the formation of the bauxite is of the boulder 
type, with cracks and fissures running in different direc- 
tions through the orebody, efficient blasting is difficult. 
Very often the force of the charge is spent between two 
boulders without breaking to the surface. Considerable 
secondary blasting and blockholing must be done. 


The ore, after being blasted, is loaded by Model 18-B 
Bucyrus steam shovels into side-dump mine cars of about 
4 cu.-yd. capacity and taken to the unloading building. 
The present mine faces are still close to the plant, so 
that haulage is a very small item in the general costs. 
In fact, as already stated, a great deal of the bauxite 
had to be mined out before the plant could be built. The 
faces are so close to the plant at present that care must 
be exercised in blasting to prevent damage to the plant 
buildings. 

The bauxite is dumped from the mine cars into a large 
hopper, whence it is elevated by a 40-in. apron pan con- 
veyor to a 16x8-ft. trommel screen with 2-in. circular 
openings. It is washed by jets of water while passing 
through the trommel screen. The undersize goes di- 
rectly to a collecting sump after passing over a screen 
with }-in. openings, where most of the overburden is 
screened out. Oversize from the trommel is passed to 
a 20-in. Superior McCully crusher driven by a 100-hp. 
electric motor which reduces the material to a maximum 
size of about 4-in. The discharge from the crusher is 
takem by a 24-in. bucket elevator to a second 10x5-ft. 

pel screen with 2-in. openings, where it is again 

Undersize from this trommel passes to the col- 

¥ sump, and the oversize discharges into two smaller 

Ton McCully crushers, which in turn discharge their 

product, crushed to a size of 2-in. and under, to the col- 
lecting sump. 


Brom ‘We collecting sump the mixture of water and 
a -Yanging in size from fines to a maximum 

of 24am. % Pimped by an 8-in. Morse gravel pump to 
a g hopper placed over the four Dorr wash- 
ing Each washing unit consists of a trommel screen 
with . Openings and a rake. Four pipes lead from 
Fictee hopper to the washers. The feed is first 







the: 
passed through the washer trommels, where it is washed 
by a spray; oversize from the trommels, after being 
dewatered by passing over }-in: screens, is discharged 
directly. onto a 36-in. belt conveyor, which takes all the 
washed ore to the drier building, discharging into chutes 


leading into the drying kilns. The undersize from the 
washer trommels goes to the washer rakes, which rake 
the fine material against a flow of water. All but about 
2 per cent of the silica is washed out of this fine material. 
The capacity of each washer is about fifteen tons of 
washed ore per hour. Washed material from the rakes, 
after being dewatered on }-in. screens, is discharged onto 
the last-named belt conveyor and taken, together with 
the trommel product, to the drying kilns. A certain 
amount of fine material sticks to the belt conveyor after 
it discharges into the kiln chutes. This fine material 
is washed off the belt by a spray, and the mixture of fine 
bauxite and water is passed to a cone classifier, where it 
is dewatered and the bauxite saved. 

The two rotary kilns are 8x120 ft., and each has a 
capacity of about 28 tons of dried ore per hour. At 
present these kilns dre fired with pulverized coal, but 
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fuel oil burners will be substituted for the coal pulver- 
izers in the near future. The pulverizers in use at 
present are made by the Aéro-Pulverizer Company. They 
have a capacity of 3,000 lb..of coal per hour and a driv- 
ing speed of 1,150 r.p.m. The coal used is the best grade 
of washed slack produced in the Alabama field. About 
50 Ib. of coal is consumed per ton of ore dried. 

All but about 14 per cent of the free moisture in the 
bauxite is driven off in the kilns. A certain amount of 
the very fine silica is blown out of the bauxite passing 
through the kilns, and goes up the stacks with the smoke, 
so that the silica content of the dried ore is usually a 
little lower than that of the washed material before 
drying. 

From the kilns the dried material is discharged onto 
a 30x30-in. Peck carrier that allows the hot bauxite to 
cool before being taken to storage. The bauxite is taken 
from the Peck carrier by a pan conveyor, which in turn 
discharges onto a belt conveyor, which takes it to the 
storage building. The latter conveyor is equipped with 
an automatic tripping device that distributes the ore in 
the storage building. From the storage building the dried 
bauxite is drawn off through discharge chutes in the 
roofs of two parallel tunnels underneath the building. 
These chutes discharge the bauxite onto 36-in. belt con- 
veyors, which are carried out over the dock to the hatches 
of the ships by means of a covered stool boom which can 
be raised or lowered. About 525 tons of bauxite can 
be loaded into a vessel in one hour, which means that 


-a cargo of 2,500 tons can be loaded in five or six hours, 


counting the time required to warp the vessel along the 
dock so as to bring the hatches under the loading boom. 

About 70 per cent of all the material mined is recov- 
ered as crushed, washed, and dried ore. The remaining 
30 per cent represents overburden, intermixed clay, free 
moisture (11 to 14 per cent), and some fine bauxite, all 
of which goes to the tailing pond. About 1,300 gal. of 
wash water is used per ton of mined ore washed, which 
is the equivalent of about 1,900 gal. of water per ton of 
dried ore. 

During 1928, nearly 190,000 tons of ore of al! grades 
was shipped. The maximum capacity of the plant is about 
200,000 tons per annum. In 1928 the records show that 
73 vessels called at Moengo and were loaded with 
bauxite. Average tonnage shipped per vessel was 2,642 
tons. Average tonnage mined per day, computed as 
dried ore, was 776 tons. 


Overflow from the washers, consisting of the wash 
water and fine siliceous material held in suspension, is 
passed to two settling tanks. The overflow water is then 
recirculated through the washing plant; the underflow or 
tailing, together with the undersize from the several 
overburden and dewatering screens, is passed to a tailing 
sump, from which it is pumped to the tailing pond by an 
8-in. Conrad pump. Tailing cannot be discharged into 
the river, because of the danger of forming bars and 
shallows at various points. The river is the only means 
of communication with the coast, and it must be kept 
open to navigation at all costs; the rate of the present 
natural silting up at certain critical points is a matter 
of grave concern, and for this reason every precaution is 
taken to prevent the discharge of any additional silt into 
it. A low area near the bauxite deposit has been diked, 
and into this impounded area the tailing from the mill 
is pumped. 

All the low ground available near the bauxite deposit 
is soft and swampy, and this condition is naturally aggra- 
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vated during the rainy reasons. If the dikes are too 
high, the pressure from the weight of the tailing accumu- 
lating on thé soft ground inside the pond is reflected in 
a marked rise of the ground surface outside the dikes. 
The solution of the problem appears to be a series of 
large and shallow tailing ponds, which are not easy to lay 
out in an area drained by numerous sluggish creeks, 
some of which would have to be diverted to make addi- 
tional space available. 
~ Power for operating the plant is supplied by three 
,units, each consisting of a 5-cylinder 500-hp. 4-cycle 
Worthington Diesel engine, coupled to a 500-kva. gen- 
erator. The Diesel engines are of the air-injection type, 
‘with a running speed of 200 r.p.m. For lighting the 
town and plant,.an additional smaller unit is used, con- 
sisting of a 150-kva. alternating-current generator, 
coupled to a 3-cylinder, 150-hp. Worthington Diesel 
engine. The town and plant are well lighted. A tele- 


phone system connects the various staff houses and the 
plant. 


Close control is kept of the entire operation by means 
of frequent samples taken from various stages in the 
mining and milling process. The orebody is thoroughly 
explored by Empire drill holes, the spacing between 
which varies considerably. For preliminary exploration 
the distance between holes is about 200 ft.; additional 
holes are put down ahead of the mining faces. Samples 
of the sludge from the Empire drill holes are collected 
from each 2 ft. of hole drilled. Sometimes the sludge 
from the holes drilled for blasting is also collected for 
analysis. The average analysis of the crude ore fed to 
the mill is computed for each day. Frequent samples 
are taken of the washed ore and dried ore, and daily 
averages are computed from the analyses of the washed 
ore, dried ore, and tailing; and, finally, by means of 
numerous samples taken from the ship-loading belt, an 
accurate analysis of each cargo is obtained. The labora- 
tory is well equipped, with a qualified chemist in charge. 
In addition to the ore analyses enumerated in the fore- 
going, the laboratory keeps a close check on the grade of 
coal, Diesel oil, lubricating oil, and various other bulk 
materials coming into the plant. 

The staff, consisting exclusively of Netherlanders and 
Dutch colonials, numbers 27 men. Working forces are 
made up of local “Surinamers” and Javanese, and the 
average number of employees on the payroll is 700 men. 
To quarter the two elements in separate villages has been 
found advisable. The unhealthy, the incompetent, and 
the trouble-makers are continually being weeded out, so 
that a good class of labor is maintained. The standards 
of education among the local “Surinamers” are unusually 
high, owing to the excellent schools in the colony. Many 
of these people speak and write Dutch and a little Eng- 
lish, although the universal language used among them- 
selves is “talkee-talkee,” an unintelligible mixture of sev- 
eral European languages with various African and local 
dialects. Competent local men are available for such 
positions as shovel runners, locomotive drivers, instru- 
ment men, chemists, and clerks. : 


HEALTH, SANITATION, AND WELFARE 


Only two means of approach exist to the town of 
Moengo. One is from Paramaribo by way of the Com- 
mewyne and Cottica rivers, and the other is by the re- 
cently completed road connecting Moengo with Albina, 
31 miles away on ‘the Marowyne River, constructed 
jointly by the government and the company. The in- 
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accessibility and isolation, although a great inconvenience 
in many ways, are a distinct advantage from the stand- 
point of health and sanitation. A closer control over 
sources of possible infection can be maintained. The 
policing and sanitation of the town itself, and of labor- 
ers’ quarters, staff villages, company farm, and bakeries, 
is a comparatively simple matter, as all of these are main- 
tained or operated by the company on its own concession. 
In times of epidemics at other points in the colony, 
Moengo has usually enjoyed comparative immunity. 
The principal problem is the control of malaria. Sur- 
rounded as it is by rivers, swamps, small streams, and 
jungle, the necessity for mosquito control is always pres- 
ent. All the staff houses are screened; and when the 
anopheles mosquitos are especially numerous, laborers’ 
quarters are sprayed daily with Flit. A gang of men is 
continually at work pushing back the line of jungle and 
underbrush, digging new drainage ditches and keeping 
open existing ones. At certain times squads of men are 
engaged around the edges of the jungle catching mos- 
quitoes for classification in the hospital. This mosquito 
“census” is useful in giving advance notice of the in- 
crease of potential malaria carriers. Surprisingly few 
mosquitoes are noticed about the plant and villages. 

Water for the plant and for all domestic purposes, 
except for cooking and drinking, is pumped from the 
river. It has the characteristic walnut color of all tropi- 
cal river waters, but is suitable for most domestic uses. 
Rain water is used for drinking and cooking ‘purposes. 

The present hospital of 50.beds is a relic of the early 
activities.of the.company at Moengo. Although entirely 
adequate for past conditions, the expansion of the com- 
pany’s work has necessitated a modern hospital to accom- 
modate 80 patients, which is now under construction. 
The new hospital is built on the “barrack system,” the 
separate barracks, corresponding to the wards of a large 
hospital, being grouped around a central building, which 
contains the clinic, the dispensary, and operating rooms. 
The buildings will be connected by covered and screened 
passages. This type of hospital has proved satisfactory 
in the Dutch East Indies and is well suited for tropical 
localities. 


Communication with the city of Paramaribo, 104 miles 
away, is by means of a government river steamer main- 
taining a schedule of frequent sailings. Two fairly fast 
50-ft. launches of the cabin-cruiser type are maintained 
by the company to afford a means of more rapid com- 
munication for the staff between Moengo and Parama- 
ribo. Even a long river trip in one of these launches is 
a pleasure. Wireless communication is maintained be- 
tween Moengo and Paramaribo. 

Schools are maintained for the children of the work- 
men, and religious services are regularly held by the 
several denominations present. A recreation hall, of 
adequate size and substantial construction, is maintained 
by the company for the workmen and their families. 
Moving pictures, brought from Paramaribo, are shown 
periodically in the recreation hall. Athletic grounds for 
football and cricket are maintained for the workmen, 


‘and tennis courts for the staff. The several athletic 


clubs at Moengo send representative football or cricket 
teams for matches in Paramaribo with other teams; and 
from time to time visiting teams from the outside are 
entertained on the Moengo athletic field. 

A chicken farm, dairy, and vegetable farm are oper- 
ated -by the company for the benefit of the staff and 
workmen. 
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By H. S. GIrsEr 
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Combination Gold Mining Com- 
pany, Moctezuma, Sonora, Mexico 


and copper carbonates, have heretofore been treated 

by first sulphidizing with some reagent, such as 
sodium sulphide, and then floating. However, recoveries 
were poor in mafiy cases. When sulphide minerals were 
present, in addition, difficulties were encountered which 
hindered satisfactory operation. When silver is pres- 
ent, as it generally is in ores containing lead carbonate, 
the recovery of the lead may be good, as the carbonate 
is easily sulphidized, but the silver 
recovery may be very poor. Labora- 
tory flotation testing at El Tigre, 
Sonora, Mexico, proved sodium sul- 
phide to be an effective depressor of 
tetrahedrite, which is the principal 
silver-bearing sulphide mineral pres- 
ent. Many of the difficulties attend- 
ant on the use of sodium sulphide in 
floating oxidized ores may be avoided 
by using as flotation reagents organic 
sulphur compounds such as_ higher 
alcohol xanthates or Aérofloat, which 
is high-grade cresylic acid recon- 
structed with phosphorus pentasul- 
phide. An increasing tendency to use 
these reagents on this material is to 
be noted, because of higher grade 
concentrates and better recoveries. 
An interesting proposal for floating 
oxide ores is contained in specifica- 


OW-GRADE oxidized ores, such as lead carbonate 


a 
SILVER recovery from low-grade 
oxidized ores, such as lead carbonate, 
is very frequently poor, . . . 
Laboratory testing at El Tigre has 
shown sodium sulphide to be an effec- 
tive depressor of tetrahedrite. Many of 
the difficulties attendant on the use of 
sodium sulphide may be avoided by 
using as flotation reagents organic 
sulphur compounds. . 
a combination of Aérofloat and ethyl 
xanthate is the best that has been 
found, but the search is still 


xanthates and other organic sulphur compounds in the 
flotation of copper carbonates, and conclude: “Flotation 
by xanthates was because of a chemical action in which 
xanthate ions react with copper ions derived from the 
malachite both in solution and at the surface of copper 
particles, forming an insoluble cuprous xanthate and in- 
soluble dixanthogen.” Plots of the action of various 
xanthates indicate increasing activity with increasing 
length of hydrocarbon chain. That is, xanthate made 
from methyl alcohol is less effective 
than xanthate made from iso-amyl al- 
cohol. In general, the use of higher 
alcohol xanthates accelerates flota- 
tion, the froth is more heavily min- 
eralized, and the operation takes less 
time. When I arrived here last fall 
a small sample of amyl xanthate was 
on hand. This was tried in a routine 
test on sulphide silver ore. As it in- 
dicated better recovery in less time, it 
was also tested on a sample of oxi- 
dized silver ore, a small tonnage of 
which came to the mill from gambu- 
sinos or leasors. Here again the re- 
covery was greater than with ethyl 
xanthate as used in the mill. A sam- 
ple of Raconite (butyl xanthate) was 
procured and also tested. Results 
are shown in Table I on page 466. 
Several samples of oxidized ore 


: To date 


tion of U. S. patent 1,594,858, of progressing. were tested. The tailing assays 
1926, to Stevens, wherein it is stated varied considerably, but amyl xan- 
that the reaction product of fusel oil, thate in all cases was proved supe- 
carbon bisulphide, and alkali used ‘ rior, so a small lot was ordered and 
in treating a mixed ore containing oxide and_ tested in the mill on an oxide run. However, no im- 


sulphide copper minerals gives a low tailing by flota- 
tion when a larger amount of the reagent is used than 
with clean sulphide ores. Fusel oil is a byproduct of 
alcoholic fermentations and is of variable composition, 
being chiefly amyl alcohol, with lesser amounts of lower 
boiling-point fractions, such as iso-butyl, normal propyl, 
and ethyl alcohols. Stevens claims that, with higher boil- 
ing alcohols, more carbon bisulphide is introduced into 
his compound, and this results in more marked sulphidiz- 
ing action on oxide ores. However, it is doubtful if he 
clearly recognized at that time just what compound was 
formed, for no mention is made of xanthate in the fore- 
going specification. Gaudin and his co-workers (in 


“Flotation Fundamentals,” Tech. Pub. No. 5, Univ. of © 


Utah) investigated the effects of a large number of 
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provement occurred in mill results, and a laboratory in- 
vestigation proved the amyl xanthate inferior to the 
ethyl salt. Shortly afterward the principal gambusino 
died, so the project languished. 

In February, 1929, mill tailing losses increased, and 
recovery commenced to slip from the satisfactory figure 
of 96 per cent. Flotation testing of mine chute samples 
indicated difficulty in floating 40-60 oz. slightly oxi- 
dized ore from a particular stope in an upper level. 
Also, more oxidized ore began to arrive from gambusinos 
who were operating at various places on the property. 
Several samples of, organic salts, some used as accelera- 
tors in the rubber industry, had previously been pro- 
cured, so an effort was made to find some agent that 
would increase silver recovery. 
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Table I—Flotation Tests on Oxidized Silver Ore. 
Heads, 36.8 Oz. 


Assay Recovery 
Ag, oz Ag, 
Ethyl] Xanthate per Cent 

INR RRC 5 Sass os Pune glows WG inte otha Sm 1397.5 76.5 

Ot 2, iy gk nee Re wiouges cusw ace wie sion te 9.54 ae 
Butyl Xanthate 

SST Ce Re hg TO ee Ore eee 1511.7 84.0 

Soe Sy athe ck tn <eoare a nieems a Uke wewie ee 5. 86 er 
Amyl Xanthate 

NDS Soe Ee wc Me bak w ko 658 2 sie whee as 1267.5 86.0 

IY ech CR Ss ee a OU a os 5.6 ain «baie 5.32 Seas 


A composite sample of oxidized ore containing 29.6 
oz. silver was ground dry through 65 mesh and floated in 
a 200-gram M.S. Sub A test machine. A relatively low 
tailing was soon obtained using Aérofloat and ethyl xan- 
thate, but this result could not be duplicated. Thinking 
the difficulty was because of unsuitable pH value (as 
pointed out by G. H. Wigton, Vol 9, Min. & Met., p. 
541), considerable testing was done with various quanti- 
ties of caustic soda, soda ash, and sodium silicate, but the 
only information gained was that higher alkali raised 
the percentage of “insoluble.” 

Another composite: sample of oxidized and partly oxi- 
dized ore from several places, assaying 0.16 oz. of gold, 
53.24 oz. of silver, 2.45 per cent of iron, and 88.82 per 
cent insoluble, was prepared similarly. This was tested 
with various compounds, using 1 lb. per ton of ore, 
which was ground 10 min. in a laboratory pebble mill 
and floated, generally using pine oil as a frother. Furo- 
ate and carbamate salts are insoluble in water, so ortho- 
toluidine and heat were used to get them into solution. 
The benzene and guanidine salts are also insotuble; but, 
as their composition was thought unfavorable for oxide 
flotation, no further work was done with them. 

Dithiofuroate was known to be relatively expensive 
and, in addition, required a solvent and heat, so there 
appeared a possibility of using one of three reagents. 
A trial shipment of both Aérofloat and amyl xanthate 
was immediately ordered. Pending their receipt, the 
Aérofloat was thoroughly tested. With a normal amount 
of ethyl xanthate and four times normal amount of 
Aérofloat a satisfactory recovery was secured. 

The Aérofloat arrived first and was immediately tried 
on a segregated oxide run. During this period the mill 
consumption of xanthate was about 0.12 Ib. and of pine 
oil 0.08 Ib. per ton of ore, so 0.32 Ib. Aérofloat was used. 
Also, 0.10 Ib. of sodium silicate was fed to the final 
cleaner, to increase silver recovery and decrease insolu- 
ble content of the concentrate, which increased with 
oxide ores. To kill excessive amount of froth produced 
by the Aérofloat, gas, oil or kerosene was used. 

The mill is of one unit, of only 300 tons per day, with 
no opportunity for parallel test runs. A grab sample of 
ball-mill feed was therefore floated in the test cell, to 
obtain a comparison of results with and without Aéro- 
float. The difference in favor of the new reagent was 
6.4 per cent in one test and 10 per cent in another. 

When the amyl xanthate arrived it appeared to be the 
same material which was unsatisfactory last fall, and in- 
quiry revealed a mistake in ordering. However, testing 


Table II—Flotation of Oxidized Silver Ore with Various 
Organic Reagents 
Conc. Tail- Recov- 


Pounds per Ton Ag, ing ery, 

Organic Reagent NaOH NaeCO; NagSiOzs oz. Ag, oz. % Ag 
Ethyl xanthate................ 1.0 aig 2.0 334.4 9.18 85.2 
een pn 1.0 1.0 324.0 4.64 92.3 
Azo amino benzene............ 1.0 a 2.0 388.4 10.70 83.8 
Triphenvl guanidine........... 1.0 8.0 2.0 440.0 11.20 80.8 
Zine dithio furoate............. eS 1.0 2.0 292.0 4.70 92.8 
Sodium phenyl! xanthate........ 1.0 is 2.0 226.6 35.20 41.5 
Zinc pentamethylene dithio car- 

emete. a5. Grist Sari 1.0 2.0 176.5 7.10 90.3 
Sodium mercapto benzo thiozole 1.0 2.0 312.0 4.54 92.0 
A€rofioat and ethyl xanthate.... 1.0 3.0 439.8 5.16 92.5 
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proved the shipment more efficient than ethyl xanthate 
but inferior to the previous sample tested. 

One of the factors contributing to the widespread use 
of ethyl xanthate in flotation has been its cheapness. 
This is because ingredients entering into its composition 
are available in the industrial centers in quantity and pur- 
ity, at a satisfactory price. Many compounds are avail- 
able in the laboratory which are promising as flotation 
reagents, but which are of no value in the mill because 
of the cost of manufacture. Butyl xanthate offers possi- 
bilities because of the price of butyl alcohol made by a 
special process of fermentation of inferior corn by the 
Commercial Solvents Corporation of Terre Haute, Ind. 
It is used in large amounts in the lacquer industry. 

Amy] alcohols are now made from pentane gas, which 
is separated from natural gas by a pracess of condensa- 
tion and fractionation. The pentane is chlorinated and 
then hydrolyzed to alcohols by action of sodium hydrox- 
ide under special conditions. Six alcohols are produced, all 
having the formula C;H,;,;OH. The mixture is known 
as pentasol and is likewise used in the lacquer industry. 
The alcohols are produced by the Sharples Solvent Cor- 
poration, of Belle, W. Va. Amyl xanthate may be made 
from mixtures, or from one of several amyl alcohols. 
This would account for the difference of the amyl xanth- 
ates in flotation. 

Because of the considerable quantities of frother intro- 
duced into the circuit by Aérofloat, it was decided to try 
using it continuously in the mill in place of pine oil. The 
power consumption of the flotation machine might thus 
be reduced. Flotation takes place in a 50-ft. Forrester 
rougher, at the head of which are three cleaning cells. 
Power consumption was about 6.85 kw.-hr. per ton of 
ore, which was excessive, but efforts to reduce it had 
resulted in increased tailing losses. The ore is relatively 
high grade, averaging at this time about 32 oz. of silver 
per ton. It was found that by substituting Aérofloat for 
pine oil power consumption could be reduced to 5.71 
kw.-hr. per ton. Additional silver recovery is unknown, 
as there is no way of calculating accurately the differ- 
ence, but excessively high tailing assays have been greatly 
reduced. 

The objection to the use of large quantities of Aéro- 
float is its frothing properties. With more froth, more 
silica reports with the concentrate. And so the search 
is still under way for a more effective collector, but to 
date the Aérofloat-ethyl xanthate combination is the best 
that has been found for this ore. 



















Breap Cast Upon THE WATERS 
A CORRESPONDENT from Australia writes 


thus: “So far as the question of releasing infor- 
mation is concerned, the writer, in the course of several 
visits to the United States, has experienced so much 
generous and open-handed assistance that we have 
quite outgrown any reluctance in this direction,” which 
is good news. “Engineering 2nd Mining Journal” does 
not believe that the frankness and courtesy generally 
extended to visitors by American engineers ‘and 
American companies indicate primarily a desire to 
profit by reciprocated hospitality. The mining indus- 
try is rapidly becoming internationalized. Barriers to 
the free interchange of information are being demolished 
Technical secretiveness is usually nothing more than 
a camouflage for ignorance and inefficient practice. 
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A MODERN SCRAP-TRON 
PRECIPITATION PLANT 


Utah Copper’s New Equipment a Model for 
. Recovering Metal After Leaching Dump Rock 


By GatL MartTIN 


new Utah Copper precipitation plant near Copper- 

ton, Utah, are a crystallization of nearly ten years 
of experimentation, dating back to the days when the 
copper-laden waters from mine dumps were run through 
crude open boxes filled with junk iron. From a proce- 
dure allowing only the most rudimentary results, this 
operation has grown until detinned scrap, the fodder fed 
into the iron-devouring launders, and the finished prod- 


T= ARRANGEMENT and equipment of the 





Above—Hayfork unloading scrap iron from car 
Below—Launders filled for precipitation 





Handling detinned scrap inside the building 


uct, copper mud, are handled by the trainload. Recov- 
eries have jumped to 95 per cent. The grade of the 
precipitate has been increased to 90 per cent copper, and 
costs have been reduced to a rock-bottom minimum. 

To accomplish all this has required expert engineering 
and careful planning. Yet so well have all elements been 
combined to perfect an economical and efficient technique 
that the Copperton plant is probably the most complete 
and ingeniously constructed structure of its kind in the 
world. So gratifying has been its operation that this 
method of extracting copper from low-grade ores has 
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Top of launder at bypass 


Typical section through precipitation plant 


attained a new stature and dignity in Utah Copper opera- 
tions. 

The Copperton precipitator boasts the distinction of 
being the longest building in the State of Utah; it meas- 
ures 976 ft. long and 49 ft. wide. Brick, concrete, and 
steel have been used throughout in its construction. The 
roof is covered with asbestos-protected metal roofing. 
Four launders, 4 ft. wide and 4 ft. deep, run the entire 
length of the building. Between the rows of launders, 
consisting of two each, separated by a space 3 ft. 10 in. 
wide, is a 12-ft. floor space, as well as a 6-ft. space for 
the entire length on eath side of the building. These 
three platforms allow indoor storage of scrap iron, which 
is piled up six or eight feet high, and raked into the 
launders whenever needed: 

False bottoms or wooden grills:are fitted inside of the 
boxes 24 ft. down from the top to allow the precipitate 
to fall through. Launders are made-of 6-in. reinforced 
concrete covered with two coats of special concrete paint 
to prevent the concrete from being damaged by the preg- 
nant solution. Launders are divided into 20-ft. sections 
by partitions 20 in. high to keep the level of the water 
above the grills. Grooves have been built into the 
launders so that baffle boards may be used to raise the 
level of the solution under conditions of low water. 

The bottoms of all 20-ft. sections slope longitudinally 
and laterally toward one low point where a precipitate 








launder has been built, 10 in. wide and ranging from 1 
to 3 ft. deep from the upper to the lower end. Precip- 
itate launders extend the full width of the building at 
the end of each 20-ft. section and empty into the precip- 
itate settling tank outside. 

To clean the boxes of precipitate, the launders are 
drained by a series of bypass gates installed every 80 ft. 
The gates to the outlet launders are lifted and the copper 
mud is washed into them by water ejected from a row 
of lead pipes. These are built into the sections near 
the floor and below the grills and spaced 2 ft. 10 in. 
from center to center. Precipitate valves are lead-lined 
to prevent corrosion of the iron by copper sulphate. The 
$-in. lead pipes, lining the upper side of the launders, 
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Section through launder at left; through bypass at right 


are joined to one 14-in. header pipe and are built into 
concrete boxes from the outside. This use of lead pipes 
prevents the destruction of the iron header pipe by 
back-flow. Flush pipes extend 1 in. into the launder. 
Water is fed into the plant through 3-in. mains. Hose 
connections are provided every 20 ft. throughout the 
length of the launders, this hose being used to wash off 
the iron in the boxes just before draining the launders 


At top, section through settling tanks; in middle, section 
through intake; at bottom, section through outlet 
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for flushing. A track for the movement of a portable 
pump has been built into the platform between the 
launders. An acid-resisting pump is used to force the 
residue from the boxes drained by the pass gates to an- 
other box and prevent wastage of the pregnant solution. 
Electric plugs for this pump are installed every 80 ft. 

Gates are made of 3-in. redwood with a 3-in. hose 
placed around the base and held in position by a 4-in. rod 
running through the hose and fastened at the top of the 
gate. This hose fits into a 4-in. lead seat and prevents 
leakage. 

One of the most notable and successful features of 
practice in the Copperton precipitation plant is the ease 
with which boxes can be flushed of precipitate without 
moving the wooden grill and with an absence of all hand 
work except manning the hoses, gates, and valves. 

The settling tank, into which the copper mud is con- 
veyed -by the precipitate launders, is 960x7x24 ft. and 
is built on an 0.8 of 1 per cent grade. The tank is 
divided into 40-ft. compartments by partitions. Man- 
holes, 3 ft. square, between each compartment provide 





Cap: ff => eRe GOP iin whos 
i | #slope from Cl. | 43. 
| |< platform to box; —- * *. 


Detail of platforms and precipitation boxes 


for drainage of water from the settling tanks. Seven 
4-in. holes with wooden plugs, or 14 to the manhole, 
lead from the compartments and furnish an outlet. An 
electric gantry crane with a clamshell loads the precipitate 
directly from the settling tanks into the railroad car. 

An electric tram rail, with a one-ton hoist operated 
by a man sitting in the cab, carries the detinned iron 
scrap from the railroad cars outside to any part of the 
precipitator building. Two hay forks in tandem, oper- 
ated over an overhead rail system, carry the scrap. To 
empty a car, containing 30 tons of scrap iron, from seven 
to ten hours is consumed. 

From the various gulches, water is conveyed to the 
Copperton plant in redwood pipes to the main 18-in. 
pipe. At the head of the plant, this empties into an 
intake box measuring 6x10 ft. by 13 ft. deep. Flow into 
the plant is controlled by a 4-ft. rectangular weir. A 
distributing box, 24x5 ft. deep, rfins the whole width of 
the building. 

I wish to take this opportunity to express my gratitude 
for information so courteously supplied by E. E. Barker, 
engineer of mines, and Lee C. Jones, of the Utah Copper 
Company. 





Vanadium and Molybdenum May Be Recovered From Lead Ores 


RES containing vanadium or molybdenum combined 

with lead are a minor source of those metals. A 
large number of complex minerals have been identified 
in such ores, but for metallurgical purposes the rare 
metals may be considered to occur as vanadinite and 
wulfenite, the vanadate and molybdate of lead respec- 
tively. 

During periods of unusual demand domestic vanadi- 
nite and wulfenite have been produced, and a small part 
of the present production of vanadium continues to come 
from foreign vanadinite. Known vanadinite and wulfe- 
nite deposits in this country have not been of sufficient 
grade or size to interest the large rare-metal producers, 
and it is difficult for a small producer to find a market 
for such ores, because they require a metallurgical treat- 
ment which is different from that used on the prevailing 
types of ore. Vanadinite, wulfenite, and related min- 
erals are usually associated with other oxidized lead 
minerals, chiefly the carbonate. In some instances such 
deposits are worked for lead, and the rare metal content 
of the ore is invariably lost, because the smelter does not 
recover or pay for such metals. 

Producers of such mixed ores should investigate the 
possibility of separating and refining the vanadium or 
molybdenum into marketable form. Because of their 
higher specific gravity and more compact crystal form, 
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vanadinite and wulfenite travel higher on a concentrating 
table than the other lead minerals. A combination of 
selective mining and concentration may give a product of 
sufficient grade to justify refining operations. The Rare 
and Precious Metals Experiment Station of the U. S. 
Bureau of Mines, in co-operation with the University of 
Nevada, at Reno, Nev., has prepared several papers deal- 
ing with the treatment of such concentrates. 





Copper Used in Steels Increases 


OPPER used in the manufacture of copper-bearing 

iron and steel in 1928 by eleven companies, the com- 
bined output of which probably accounts for the total 
use of copper for this purpose in the United States, was 
only slightly in excess of that for 1927, according to 
the American Bureau of Metals Statistics. Totals re- 
ported for the last five years follow: 


Steel. Copper. 
kes Tons of iat misma teas ieee 
mpanies E ; oun pper per Ton 
Pounds Pounds Average inumum Maximum 
1924... 8 404,002 1,130 5.593 3. 566 12.625 
1925... 10 476,900 1,189 4.987 2.633 10.171 
1926... 10 478,858 1,360 5.680 3.333 10.171 
1927... 1 604,917 1,596 5.278 3.225 7.687 
1928... 11 598,313 1,608 5.375 2.460 9.441 
469 
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THE COPPER DEPOSITS OF 


NORTHERN RHODESIA—III 


HE Roan Antelope  orebody 

occurs in an isolated block of the 

Roan Series, surrounded by older 
schists and granite. This remnant of 
sediments is about 15 miles long and 
extremely variable in width. On the 
Roan Antelope and Roan Antelope Ex- 
tension it exists in the form of a single 
syncline, which varies from 1,000 ft. 
to a little less than one mile in width. 
From the nose of the syncline, east of 
the Luanshya stream, northwestward to 
the Muliashi claims, is about five miles. 

At the point where the sediments 
enter the Muliashi grant, the structure 
widens considerably and the folding 
becomes complex. The beds here are 
typical of the Roan Series. They lie un- 
conformably on quartzites and schists 
of the Muva Series, and the lower 1,000 
ft. are composed principally of arkoses 
and quartzites, with several beds of 
shale and two or three interbedded con- 
glomerates. 

The ore-bearing bed here is a 
metamorphosed sandy shale, the lower 
part of which is now a biotite schist 
from 2 to 20 ft. in thickness. This lies 
just above a feldspathic quartzite, at the 
top of which is a conglomerate, called 
locally the footwall conglomerate. The 
ore shale is probably less than 500 ft. 
above the base of the series. The ore- 
bearing shale is from 50 to 75 ft. thick. 
and directly overlain by a dark-gray 
feldspathic quartzite. 





This is the final installment of a series of 
articles on this subject. The first and sec- 
ond installments appeared in the issues of 
Sept. 7 and Sept. 14, respectively. The 
issue of Aug. 31 contained borehole maps 
and drilling results at Roan Antelope, 
Mufulira, and Chambishi. 


470 


By ANTON GRAY and R. J. PARKER 


Chief Geologist 


Manager 


Rhodesia Selection Trust, Ltd. 


Much of the granite surrounding 
the Roan and Muliashi synclines is of 
doubtful age, but about 34 miles north- 
west of the nose of the Roan syncline it 
is intruded by what is undoubtedly the 
younger gray granite. Here a portion 
of the lower beds, including the ore 
horizon, has been considerably altered 
and possibly removed by the intrusive. 

The form of the orebody is that of 
the containing beds—a long, narrow, 
partly overturned syncline, which closes 
about three-quarters of a mile south- 
east of the Luanshya stream. The depth 
is probably nowhere greater than 3,000 
ft. Here the outcrop is leached and oxi- 
dized to a depth of 100 to 200 ft. near 
the southeast end of the structure. The 
rock is hard, the overburden compara- 
tively shallow, and outcrops are numer- 
ous. To the northwest, the soil becomes 
deeper, outcrops are rare or are lacking, 
and the depth of oxidation is much 
greater. 

The Roan orebody varies near Luan- 
shya from 9 to 47 ft. in width. Mineral- 
ization is not confined to any particular 
part of the ore-bearing shale bed; but, 
in the best developed parts of the mine, 
rock ef economically valuable grade oc- 
curs usually in the footwall portion, 
often just over the biotite schist. The 
ore-bearing rock is usually more finely 
banded than the barren portions, and 


the numerous bedding planes probably 
offered the easiest path of circulation 
for the mineralizing solutions. Dr. 
Sharpstone, chief geologist for the Roan 
Antelope company, has suggested that 
the position of the mineralization may 
have been caused by an originally cal- 
careous or carbonaceous composition of 
the sediments. Carbonates have been 
found in the rock in small amount here, 
and at other places, as at N’Kana, the 
formation is extremely dolomitic. No 
carbonaceous matter appears to have 
been reported in any microscopic ex- 
amination. 


Ix THIs deposit the principal copper 
mineral is chalcocite, which occurs 
most highly concentrated along the 
bedding planes, but also disseminated 
through the rock. Bornite, chalco- 
pyrite, and pyrite occur in much 
smaller amounts. L. C. Graton finds 
bornite cores in many of the chalcocite 


grains, and other evidence of supergene 


origin for this mineral. Since, C. G. 
Cullis, however, believes it to be hypo- 
gene. The matter is far from settled. 
The south limb of this syncline has 
been found to be mineralized for some 
distance to the west of the Muliashi 
boundary. The north limb is broken by 
the intruding granite, but is well min- 
eralized again just northeast of the 
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Muliashi claims. West of this the struc- 
ture and mineralization are extremely 
doubtful. 

Engineering and Mining Journal for 
Aug. 31 contains a map showing the 
extent of development drilling at pres- 
ent completed at the Roan Antelope. 
Independent detailed estimates by at 
least four engineers gave the ore re- 
serves southeast of boreholes 13 and 19 
as 30,000,000 tons of sulphide ore, con- 
taining an average of 3.40 per cent cop- 
per. Since the time this estimate was 
made, drillholes have been completed 
that indicate the probability of the exist- 
ence of a tonnage many times this 
figure. In this connection it is interest- 
ing to note that the recently completed 
boreholes 36, 42, and 48 penetrated ore 
of average width and value at depths 
of over 1,700 ft. 

Plans for production are already well 
_under way, and the first unit, consisting 
of a 5,000-ton concentrator, and a smelter, 
should be in operation by the end of 
1931. Production from this unit will 
probably be about 45,000 long tons of 
copper per year. In view of the appar- 
ent large reserve of ore one may assume 
that production from the Roan may 
eventually be increased to 150,000 tons 
of copper annually, and even more. This 
increase in production will, of course, 
have to be spread over several years. 


N THE Mufulira mine the beds of the 

Roan Series strike northwest and dip 
to the northeast at 40 to 45 deg. Several 
mineralized outcrops were discovered 
some years ago 10,000 or 12,000 ft. 
southeast of Mufulira stream. Four 
shafts, the deepest being 110 ft., were 
put down on these outcrops by the 
Bwana M’Kubwa company. Crosscuts 
were driven through the mineralized 
beds, revealing 10 or 12 ft. of rock, in 
which the copper contents were ex- 
tremely patchy but might average in the 
neighborhood of 1 per cent. Work was 
then abandoned. 

The outcrops upon which these shafts 
were sunk are quartzites. The rock is 
in part a _ light-colored feldspathic 
quartzite, typical of much of the lower 
Roan Series. Some of it, however, in- 
cluding that which appears most highly 
mineralized, is a much darker, at places 
almost a black, and very impure rock. 
It is highly siliceous ; many of the quartz 
grains are dark and smoky. Feldspar 
is abundant in some parts and absent 
in others. A good deal of mica and 
small grains and fragments of dark con- 
stituents are present. The cause of the 
dark color is not apparent in the hand 
specimen, but much of the rock resem- 
bles a graywacke. Its color is not 
caused by the presence of copper min- 
erals, for some of the darkest give no 
reaction at all for that metal. Graphite 
has been found in some of the rock and 
may account for part of the dark color 

Mineralization in these outcrops con- 
sists principally of malachite, much of 
which is finely disseminated through- 
out the rock. Some limonite and a 
little cuprite may be found, with rarely 
minute grains of chalcocite. Azurite has 
been observed, and chrysocolla occurs in 
some of the seams. This mineralization 





is difficult to tell 
whether the wunmineralized portions 
have been leached or were always 
barren. If leached, the process left sur- 
prisingly little trace of the former min- 
eral content. 

Where these rocks cross the Mufulira 
stream they contain no evidence of min- 
eralization. But there are here, near 
the contact of the granite and the sedi- 
ments, several springs, the water of 
which rises along the sandstones. Three 
of them are depositing green copper 
minerals in the peat along the swampy 
banks. The waters give a strong test 
for sulphates and deposit native copper 
on iron left in them for a few days. As 
an indication of near-by copper concen- 
tration the value of these springs is 
extremely doubtful, but they were con- 
sidered as a hopeful sign when the ad- 
visability of drilling was being consid- 
ered. 

The map published in Engineering 
and Mining Journal for Aug. 31 shows 
the holes which have been drilled. These 
holes have exposed four mineralized 
horizons, three of which cpntain ore 
over distances along the strike of at 
least 6,000 ft. These orebodies appear 
to be lens-like in shape. All become 
too low grade to be mined somewhere 
between boreholes No. 1 and No. 3, at 
depths from 300 to 600 ft. To the north- 
west the upper orebody disappears in 
Borehole No. 4. In this same hole the 
two lower orebodies have merged into 
one. 

Mineralization in the drilfholes is 
practically all sulphide. At the south- 
eastern end of the mine—particularly in 
Borehole No. 1—chalcocite is the pre- 
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along the more permeable of the beds, 
and the copper minerals were deposited 
in open spaces between the grains and 
by replacement of the cement. To a 
lesser extent they replaced parts of the 
thin dolomite lenses interbedded with 
the quartzites. To some extent these 
mineralizing solutions were guided by 
impermeable beds of shaly material. 
Such beds are found just above the 
upper and middle orebodies, and in part 
above the lower also. The effect of the 
lenses of the dark gray quartzite on 
mineralization is doubtful. It is a fact, 
however, that the ore follows this rock 
with remarkable persistence. When the 
gray quartzite lenses cut, the ore disap- 
pears. It is more than likely that the 
original composition of this rock in- 
fluenced to a large extent the deposition 
of the copper minerals. 


NTIL the second line of deeper bore- 

holes is completed, it will be im- 
possible to make any estimate of the 
probable tonnage of ore at Mufulira. 
The average of the shallow holes is, 
however, significant. Boreholes 1, 2, 4, 
5, 7, and 8, which prove the ore for a 
distance of over 5,000 ft. along the 
strike, indicate an average width ot 70 
ft., carrying 5.36 per cent copper. Three 
deeper holes—Nos. 9, 13, and 14—which 
have just been completed, indicate the 
average width for over 2,000 ft. along 
the strike at that depth to be over 100 
ft., assaying about 5.0 per cent copper. 
Results to date indicate the possibility 
of developing not less than forty to fifty 
million tons of ore averaging over 5 per 
cent between the outcrop and the second 
tier of holes. The eventual reserves, 
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dominating sulphide. Bornite and chal- 
copyrite are the principal copper min- 
erals in the shallow holes to the north- 
west. A certain amount of chalcocite 
occurs in the deeper holes, with bornite 
and chalcopyrite predominating. The 
oxidized minerals occur generally at the 
edges of the orebody. They are chiefly 
malachite, cuprite, and native copper. 
The genesis of the deposit is thought 
to be concentrated with the granite, 
which intrudes the beds near Mufulira 
streams. Mineralizing solutions evi- 
dently found their easiest path of escape 
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however, will probably be greatly in 
excess of this figure. 

Preparations are now being made to 
open up the mine. Three incline develop- 
ment shafts are already under way, and 
a fourth is to be started in the near 
future. A branch railway is being built 
to connect the mine with the main line 
in the Congo. A temporary power plant, 
which is now in the course of erection, 
will be increased by a 1,250 kw. turbo- 
generator set late this year. 

Of course, some time must elapse be- 
fore the production stage is reached. In 
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five years, however, Mufulira should be 
producing between 70,000 and 80,000 
long tons of copper annually, and this 
may possibly be increased over a period 
of years to 200,000 tons. 

Chambishi mine was discovered and 
pegged before the Selection Trust took 
over and started prospecting the N’Kana 





About 4,000 ft. to the east of Cham- 
bishi camp the granite has penetrated 
the beds of the Roan Series for such 
a distance that the ore shale has been 
entirely removed and they have not 
yet been located farther to the east. 
Just west of the eastern fork of the 
Chambishi stream, granite has also pen- 
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concession. Special trenches were 
dug by the former owners, along the 
outcrop of the lode, but nothing was 
learned from them of the extent and 
nature of the deposit and the work was 
abandoned. The sketch map presented 
in the Aug. 31 issue shows the surface 
geological relations at Chambishi mine. 
The Roan Series here strikes in a gen- 
eral east-west direction and dips to the 
south. To the north of the sediments 
there is a large mass of the younger 
gray granite, which has penetrated and 
entirely removed the lower Roan beds. 
About- 2,500 ft. south of this granite 
contact, and striking with the beds, there 
is a zone of gabbro or diabase outcrops. 
This zone appears to be from 500 to 700 
ft. wide and is a part of the basic in- 
trusions which are believed to be sills or 
similar bodies. Only. one formation of 
the Roan Series is found to be mineral- 
ized at this place. This is a sandy shale, 
more or less banded, and very similar 
to the Roan ore shale. It varies some- 
what in thickness, but is probably no- 
where more than 100 ft. in true width. 
The lower part of this formation is in 
small part a biotite schist, which may 
attain a thickness of 10 ft. or more, but 
is found at only a few places. 

Underlying this mineralized shale for- 
mation is a bed of feldspathic sandstone, 
at the top of which, directly underlying 
the shale, there is in some places a 
coarse conglomerate of varying width. 
This is found principally on the western 
extension, and is not present at Cham- 
bishi proper, where the rock underlying 
the ore shale is a medium-grained feld- 
spathic sandstone. 

‘Overlying the ore shale is a great 
thickness of the Roan Series, principally 
feldspathic sandstones, sandy shales, 
and schist. with some limestone or 
dolomite. These beds do not outcrop, 
and have been exposed only in a few 
pits and churn-drill holes. 
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etrated, but not entirely removed, the 
ore shales at the surface. Farther t6 
the west the granite recedes and the 
strike of the ore shales has been traced 
for some miles. * 

The ore shale formation is most 
highly mineralized between the two 
points where it is intruded by the gran- 
ite. The strike of the shale between 
these two points is fairly even, with 
the exception of one place just east of 
the camp, where it is- broken by a drag 
fold, which at the surface is apparently 
plunging at a low angle to the west. 
Information gained from the drill holes 
appears to indicate that the beds are 
flattening slightly, as they gain depth 
towards the south, but on the surface 
they become steeper as they approach 
the diabase, and they are still steeper 
just to the south of it. The average 
dip of the ore shale at Chambishi on the 
surface is approximately 45 deg., but 
becomes steeper where the granite has 
penetrated deeply into the beds. To the 
west of Chambishi stream, where the 
granite recedes to the north, the beds 
flatten out and assume an average dip of 
from 20 to 30 deg. 

In the map already referred to is 
shown in outline the zone within the 
ore shale, where the copper content is 
1 per cent or over near the surface, as 
determined in shallow pits and cross- 
cuts. This probably approximates, as 
nearly as it is possible to do so, the 
outcrop of the orebody. It has been 
proved by drilt holes to attain a vertical 
depth of almost 800 ft. over a strike of 
roughly 5,000 ft. 


A THE outcrop the orebody is ex- 
tremely weathered and oxidized. 
The only copper minerals visible are 
malachite, which occurs more or less 
disseminated through the shale in small 
patches, and also in vugs and seams, 
and a little chrysocolla: The rock near 


the surface is predominantly red, the 
color being caused by oxidized iron min- 
erals, but it is gray in the less altered 
portions. To a depth of approximately 
50 ft., the lowest depth to which the 
shallow mining work has penetrated, 
mineralization consists almost entirely 
of malachite, with very little cuprite, 
and no visible sulphides. In Borehole 
No. 1, which penetrated the ore at about 
200 ft., mineralization consists largely 
of malachite, with subordinate chalcocite 
and a very little chalcopyrite. 

In the remainder of the shallow holes 
penetrating the ore at from 300 to al- 
most 500 ft., mineralization consists of 
chalcopyrite, bornite, chalcocite with 
subordinate pyrite, and more or less 
malachite, cuprite, and native copper. 
Where the rock is very hard and evi- 
dently unaltered, chalcopyrite appears 
to be predominant. Bornite also is 
found in hard, unaltered portions of the 
shale, but more often, where bornite 
is predominant or the only ore mineral, 
the rock is more or less leached and 
oxidized. Chalcocite occurs most often 
near the hanging-wall and footwall parts 
of the ore-bearing bed, and is always 
accompanied by evidence of leaching 
and oxidation, being associated usually 
with malachite and native copper. These 
shallow boreholes have evidently pene- 
trated the ‘deposits above the lower 
limits of the secondary chalcocite zone. 
Chalcopyrite appears certainly to be the 
primary, or hypogene, mineral. The 
origin of the bornite is not clear at 
Chambishi, but judging from the evi- 
dence to be found principally at Mu- 
fulira, this mineral is believed to be of 
hypogene origin—at least in large part. 
The chalcocite is probably supergene, 
and is found coating grains of chalcopy- 
rite, of bornite, and even of pyrite. 


Boer No. 20, which penetrated 
the orebody at a vertical depth of 
about 800 ft., discloses the fact that 
mineralization is almost entirely bornite, 
and it is probable that the chalcocite 
zone lies entirely above this depth. Sul- 
phide content in this deposit varies 
from 2 to 4.5 per cent over a true width 
of from 7 to 40 ft. Low-grade sulphide 
mineralization extends to a consider- 
ably greater thickness at some places, 
and in many of these approaches min- 
able values. 

The pyrite content of the ore beds 
increases to the west, and though copper 
has been found in the shales almost con- 
tinuously for a distance of about six 
miles on the western extension, the 
mineralizations there are so low in 
value as to be unimportant economically. 
On the east the ore shale is entirely 
cut off by the intruding granite at the 
surface, and in Borehole No. 11 granite 
was encountered at about 200 ft., a con- 
siderable distance above the horizon of 
the ore-bearing beds. Nothing is as yet 
known of a possible eastern extension 
of this deposit. 

Results of drilling at Chambishi indi- 
cate the existence of a fairly large body 
of low-grade sulphide ore. The tonnage 
indicated by the holes at present com- 
pleted is probably in excess of 12,000,- 
000, with an average copper content of 
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over 3 per cent. The probabilities of 
adding considerably to this tonnage are 
good. No plans have yet been made 
for development at this prospect other 
than the continuation of drilling. 

In addition to the three prospects 
discussed in the foregoing, one mine 
is now producing and two other impor- 
tant mines are under development. 

Bwana M’Kubwa mine, the property 
of Bwana M’Kubwa Copper Mining 
Company, Ltd., is the first mine of the 
district to reach the producing stage. 
A leaching plant with a capacity of 
1,000 tons a day is treating oxidized ore. 


N’Kana mine, owned by the Bwana 
company, has been proved to be large 
and extremely valuable. Plans are now 
under way to bring this mine into pro- 
duction as rapidly as possible. 

N’Changa mine, the property of 
N’Changa Copper Mines, Ltd., with 
the New Discovery Extension in 
Rhodesian Congo Border Concession, 
Ltd., territory, is one of the extensive 
mines of: the district. It possesses a 
large tonnage of oxidized ore in addi- 
tion to a certain amount of sulphide 
ore. The mine is now being developed 
by drilling and underground’ work. 





Although to try to forecast what the 
possible ultimate reserves of ore will 
be, and what production may eventually 
be in the N’Dola area, is not practicable 
at this time, certain observations may be 
made: First, the tonnage of sulphide 
ore with an average value of over 3 
per cent copper will be extremely large 
and probably in excess of 300,000,000 
tons. Second, no great production will 
be attained during the next five years, 
but we see no.reason why, in the next 
ten to fifteen years, an annual produc- 
tion of 400,000 to 600,000 tons of copper 
should not be a possibility. 





Removing Pipe Rust Caused 
by High-Oxygen Water 


SUCCESSFUL demonstration in 
removing rust from the inside of 
steel pipe by the use of steam was re- 
cently made at the Equitable Building, 
New York, according to the New York 
Times. A vertical steel pipe line, 3 in. 
in diameter and extending from the sub- 
sub-basement to the thirty-fifth floor, a 
distance of 500 ft., was cleaned of all 
rust incrustations, resulting from fifteen 
years’ use, in one hour. Briefly, the 
method is to fill the pipe with steam 
for about 15 min., thus heating it for 
it full length. This is followed by 
flushing with cold water, which washes 
down the loosened iron oxide. The pro- 
cedure is repeated as many times as 
necessary, until the entire line is cleaned. 
Steam pressures range from atmos- 
pheric to 150 Ib. per square inch. Thus 
far, great success has been realized 
in the cleaning of 2,500 ft. of pipe rang- 
ing in lengths from 250 ft. to 500 ft. 

“The interest which has been created 
is natural, in view of the present water 
conditions in New York City,” said the 
manager of the Equitable Building. 
“For the last twelve years the water 
supply of the city has been derived from 
the Catskill watershed. This water is 
very pure. The dissolved salts and en- 
trained matter, which act to form a 
protective coating on the inside of pipe, 
are almost entirely absent in comparison 
with waters of other cities. However, 
the oxygen content is high, which, 
coupled with the purity of the water, 
makes it extremely corrosive in its ac- 
tion on steel or wrought iron. 

“The Water Department of the City 
of New York has been faced with the 
problem of resisting corrosion in its 
mains. It has experimented with the 
possibility of synthetically building up 
in the water supply a neutral action by 
the addition of lime, silicate of soda, 
or colloids in the proper proportions. 
However, nothing has been actually em- 
ployed thus far by the department. 

“The problem faced at the present 
time by building owners is that of re- 
moving rust from their pipe lines within 
the buildings in order to permit the 
proper flow of water. When it is real- 
ized that iron rusting increases in vol- 
ume eight times and that the condition 
of New York water accelerates corro- 


sion, it is readily seen that clogged 
water lines can become a real problem. 
From data available, it is safe to say 
that within a period of eight to twelve 
years a 4-in. pipe will be 90 per cent 
full of rust, an inch pipe 75 per cent 
full, and larger sizes from 40 per cent 
to 60 per cent full. 

“The original theory in the use of 
steam was that the velocity would re- 
move the rust by erosion. However, 


this effect can be realized in only a short 
length of pipe. What is now thought 
to occur in the pipe is the expansion of 
the pipe wall by heat and the contraction 
of the rust incrustation by drying in the 
heat of the steam. This breaks the rust 
away from the pipe so that the rush of 
water may wash it out. The repeated 
action succeeds in breaking out all rust 
down to the actual pitted pipe wall,” the 
report concludes. 





Centrifugal Separator Works Low-Grade Gold Sands 


NEW centrifugal gold separator, 
for the working of low-grade gold 
sands, is cgming into use in the West- 
ern states. Casas from placer deposits, 
mined either by dredging or sluicing, or 
tailings, are being concentrated thus. 
Dredging machines are now in use by 
the Bjorn Placer Mining Syndicate, at 
McCoy, Eagle County, Colo.; by J. H. 
Holmes, Jr., of Denver; by Johnson & 
Bennett, at Cisco, Grand County, Utah; 
by J. V. Rawlings, of Green River, 
Sweetwater County, Wyo., and by Don 
F. Hinkley, of Santa Ana, Calif. The 
first-named company, headed by Joseph 
Bjorn, has leased ground along the 
Colorado River, and is constructing 
dredges, each of 1,000-ton daily capacity. 
Several mine owners are also putting 
tailings through the new concentrator. 
The separator, which is bowl-shaped, 


is the invention of T. W. Ainlay and 
C. E. Gish, of Farnam, Neb. The bowl 
is lined with riffles at varying angles 
that follow the curvature. When ro- 
tated. the gold is retained in the under- 
cut riffles, and the sand and gravel are 
thrown out over the edge. 

In the complete dredging unit pic- 
tured herewith, a scoop delivers gravel 
into a hopper, whence it passes through 
coarse and fine screens in sequence and 
is then conveyed directly into the spin- 
ning bowl; 40-ft. conveyors remove 
residue and tailing. The separator is 
usually stopped only once every eight- 
hour shift, when the concentrate is 
cleaned out. The machinery is used 
only on gravels assaying more than 
25c. of gold per cubic yard, although 
cost of treatment is said to be from 10 
to 12c. per cubic yard. 


Dredge and Ainlay separator in action, extracting gold from sands of 


* 
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New Undercut Caving Method 


Reduces Maintenance Expense at Inspiration 


By Georce J. YOUNG 


Fig. 1 — Cross-section 
showing two haulage 
drifts and connecting 





NEW MINING PRACTICE has 

been developed in the Live Oak 
property of the Inspiration Consoli- 
dated Copper Company by F. P. 
McDonald, mine superintendent, and 
A. C. Stoddard, chief mining engineer, 
both of whom have had long experience 
with undercut caving and Inspiration’s 
mining operations. The new practice 
involves certain changes in what has 
been known as the Inspiration method 
of undercut caving. New conditions 
and somewhat heavier ground called 
for changes in the prevailing methods. 
The broader features of the latest prac- 
tice were given to me by Mr. Stoddard, 
and these, as employed on the 300 level 
of the Keystone division, are described 
here. 

Unit blocks vary from 170 to 225 ft. 
in width and 175 to 400 ft. in length, 
and are laid out with the mining blocks 
separated on the sides by small pillars, 
such pillars being mined out when the 
latest block is about 50 per cent drawn. 
Block areas range from 45,000 sq.ft. to 
29,750 sq.ft. Major development con- 
sists of two haulage drifts to a block 
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ore transfers to 
grizzly level 


width, the distances center to center be- 
ing 85 to 120 ft. 

Each haulage drift consists of a drift 
set, 7 ft. 6 in. to 8 ft. in height above 
the base of the rail, inside top width 
7 ft. 4 in., with side-post batter of 14 
to 2 in. per foot, and an upper rectangu- 
lar pony set giving a width of 7 ft. 4 in. 
and a vertical height of 5 ft. 3 in. in 
the clear, above the top of the drift cap. 
All timbers are 12x12 in. in cross- 
section. The pony sets are at 25-ft. in- 
tervals, and from them inclined cribbed 
main raises are driven on both sides at 
angles of 50 to 54 deg. Raises terminate 
at a grizzly level and are branched be- 
low this level, the branches being on a 
60-deg. angle directly to the level or 
connecting with short vertical sections 
as shown in Fig. 1. 

The grizzly interval along the grizzly 
drifts is 16 ft. These drifts, which ex- 
tend from side to side of the block at 
right angles to the main haulage drifts 
45 to 75 ft. below, are connected in the 
line of the last grizzly on either side by 
a drift which is also close to the side 
boundary limits of the block.. The 


grizzly level is placed about 15 ft. be- 
low the lower ore limit and establishes 
a plane paralleling the lower ore inter- 
cept but below it. It is obvious that the 
grizzly level is easily accessible and 
also easily ventilated. Dimensions of the 
grizzlies are 4x4 ft., spacing being 11 in. 
between 40-lb. rails, which are sup- 
ported on timber collar sets above the 
cribbed raises. 

Excavated material above the chute 
lips at the pony sets in the main drifts 
is handled without shoveling, except for 
a short interval between the grizzlies. 
Grizzly drifts are timbered, the sets be- 
ing battered, the top width inside being 
3 ft. 6 in., the inside height 7 ft., and 
the timber 10x10 and 12x12 in. in cross- 
section. Each grizzly serves an area of 
400 sq.ft. 

An undercutting level is established 
by cutting out on each side of the 
grizzly, and extending vertical raises to 
a height of 15 ft. above the grizzly level. 
The raises are about 4x4 ft. in section. 
and the center lines of the raises are 
7 ft. on each side of the center of the 
grizzly drift. Short 45-deg. raises con- 


A McGraw-Hill Publication: Engineering and Mining Journal — V ol.128, No.l2 





od an aw od i 
bw anam od eine a 
-FIS1 = 


Section B-B . 
Fig. 2—Details of undercutting drifis parallel to grizzly drift 


nect the tops of the vertical raises, form- 
ing in effect two undercut drifts paral- 
leling the grizzy drift on each side, but 
in vertical section presenting a saw- 
tooth contour shown in Fig. 2. Fig. 3 
is the plan of the grizzly level, the 
circles representing the vertical raises 
and dotted lines the connecting 45-deg. 
raises on the undercutting level above. 

So far the work has been preliminary 
to actual mining. Preparatory work has 
been planned to avoid shoveling as much 
as possible. The starting of a block be- 
gins at one end, and stoper drill holes 
are fanned out in the narrow pillars be- 
tween undercutting crosscuts. Stoper 
steel is 7 ft. in length. Systematic drill- 
ing and blasting over the end of the 
block are continued back from undercut 
drift to undercut drift progressively. 
This is closely followed by drawing at 
the grizzly points, the draw line being 
across the width of the block. The effect 






Fig. 3— 
Grizzly -level 
plan of 
block; circles 
indicate 
vertical 
raises, and 
dotted lines 
raises on 
undercutting 
level 
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Section Showing Successive 
Stages of Raise Drive 


of this drawing is to leave open spaces 
above the undercutting level and to 
make the ore weight active in starting 
caving. General caving and ore move- 
ment can start only after a considerable 
area is blasted and drawn. This area 
will vary under different conditions. 

The system has the advantage of 
keeping the draw points at the grizzlies 
reasonably protected. It gives access 
from several directions, and the grizzly 
level can be thoroughly ventilated. 
Under the old practice of square sets 
with four finger raises, an area of 156 
sq.ft. was undercut for each square-set 
control. In the latest practice the under- 
cut area has been increased to 212 
sq.ft. of block area for each control. 
Mr. Stoddard stated that the system has 
materially increased the rapidity and 
regularity of drawing, decreased the 
maintenance cost, and has improved the 
quality of supervision. 
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Auxiliary Ventilation Reduces 
Stoping Costs 


ECOGNITION of the importam 

part auxiliary ventilation in a mine 
plays in increasing the general health 
and efficiency of the miners, thereby 
cutting cost, has led the du Pont com- 
pany to devote one of its recent Ex- 
plosive Service Bulletins to a descrip- 
tion of a means for securing it cheaply 
under certain conditions. C. F. Raney 
is the author. 

In most mines some sections or 
stopes are not properly ventilated, 
because of the excessive costs of run- 
ning electric cable to them. Other 
places become poorly ventilated when 
the air supply becomes insufficient a 
few weeks before the workings are con- 
nected with other levels, thus permitting 
the regular coursing of the air, if it is 
not thought advisable to go to the ex- 
pense and trouble of installing fans for 
the short time they would be used. 

Under such conditions auxiliary ven- 
tilation can be employed to advantage. 
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A Venturi blower made on these 
limes from 18-gage sheet iron will 
be found serviceable in many places 


A Venturi blower.can be used in con- 
junction with flexible tubing such as 
Ventube, to supply the needed ventila- 
tion. Made of 18-gage sheet iron 
with the jet placed as shown, it can be 
built in the mine machine shop for $10 
to $15. 

A not unusual practice in ventila- 
ting development ends in many mines 
is for the miner to open his air hose 
at the face, thus using more than 400 ft. 
of compressed air per minute. This 
amount of air would run seven Venturi 
blowers like that shown in the accom- 
panying sketch, which would actually 
produce more than 14,000 cu.ft. of free 
air a minute. 

A Utah silver mine ran tests on a 
blower made in its shop from the sketch 
given, using a 3/16-in. jet, and found 
that by using 58 cu.ft. of air compressed 
at 100-lb. pressure, the blower produced 
about 2,000 cu.ft. of free air per minute. 
The jet can be made by drawing down 
a piece of pipe until the desired diameter 
is reached, but it has proved more satis- 
factory to use a turned brass jet so 
arranged that it can be easily taken off 
and cleaned. The placing of a small 
trap door in the blower directly over 
the jet, thus permitting easy access to 
the jet in the event of its becoming 
clogged, is also advisable. A blower 
of any diameter can be made by follow- 
ing the general idea given. 
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Australian Metallurgists Undertaking 
New Work in Many Fields 


To the Editor of “E.&M.J.”: 


Technical developments now under 
way in Australia should be of special 
interest to metallurgists and mining 
engineers in other countries, and there- 
fore to Engineering and Mining Journal. 
Zinc-concentrate roasting has been given 
considerable attention, and research 
work is continually in progress. As a 
result, dust losses and lead volatilization 
have been reduced, rabble and furnace 
deterioration have been minimized, and 
furnace conditions generally placed un- 
der closer control. The Herreschoff 
furnace is the popular zinc furnace, 
roasting about ten tons of 48 per cent 
zinc concentrate per 24 hours. Sul- 
phuric acid plants using the sulphur 
dioxide gas from the zinc roasters have 
been continually improved and lead de- 
terioration and nitric loss have in con- 
sequence been lessened. 

At Port Pirie the extensive lead- 
smelting plant is discarding inefficient 
handling and adopting new refining 
methods. For many years Port Pirie 
has treated Broken Hill lead concen- 
trates high in zinc. A low percentage 
of ZnS on charge and high MnO and 
FeO, and low CaO and MgO, have been 
found to be the required conditions for 
the production of an easily running, 
high-zinc slag. 

Electrolytic Zinc is producing about 
1,100 Ib. of cadmium daily. Cadmium 
has been satisfactorily used in Aus- 
tralia in bearing metals, but I do not 
know the exact proportions. Electro- 
lytic Zinc is also building a lithopone 
plant at Sydney. Australia imports 
approximately 1,000 tons of lithopone 
annually, valued at approximately £26 
per ton. 

At Mount Lyell increased copper re- 
coveries have followed an _ intensive 
flotation research program. This com- 
pany is now developing extensive low- 
grade deposits. The metallurgical his- 
tory of Mount Lyell is of particular 
interest. Pyrite smelting was in use 
for many years, the sulphur of the pyrite 
supplying the heat necessary for smelt- 
ing. Gradually, however, the percent- 
age of coke on charge increased, the 
amount of pyrite increased, and there- 
fore the quantity of siliceous flux re- 
quired to make a reasonable grade of 
matte also increased. The result was 
that the cost of making a ton of copper 
gradually rose, and the change to con- 
. centration and ordinary blast furnace 
smelting was made inevitable. With a 
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much greater copper output, one furnace 
operating part time now deals with all 
the concentrates, while with pyrite 
smelting twelve furnaces were in oper- 
ation. 

In Western Australia, during recent 
years, research has again been carried 
out on the bromo-cyanide method of 
gold cyanidation. By the use of BrCN 
good recoveries are said to be obtained 
without roasting, but conditions of alka- 
linity must be “just so” for the best 
results to be obtained. Plant scale tests 
are now being made. Interesting metal- 
lurgical work at Wiluna on the treatment 
of gold-arsenic-antimony ore has been 
done on a small scale and a large plant 
is now in course of construction. 

METALLURGIST. 


Sydney, N.S.W. 





Hamilton’s Work on Iron 
Contamination in Cyaniding 
Prompts Further Research 


To the Editor of “E&MJ.’: 


I was much interested in E. M. 
Hamilton’s article on “The Effect of 
Iron Contamination on Extraction, and 
Cyanide Consumption After Super-fine 
Grinding,” which appeared in En- 
gineering and Mining Journal of Aug. 
10, and felt that the result of his in- 
vestigation was of sufficient importance 
to warrant tests being made on con- 
centrate obtained from McIntyre Porcu- 
pine ore. Therefore, two series of 
tests were conducted on pyritic-gold 
concentrates in cylindrical mills 9x13 
in., iron and rubber lined, respectively. 
Rubber 1 in. thick was used around the 
periphery of the rubber-lined mill. The 
grinding was at 1 to 1 dilution in 
cyanide solution. It was necessary to 
grind longer in the rubber-lined mill 


Series No. 1 


Concentrate treated, grams 
er pn of product (—200 mesh), per cent 


Extraction, per cent 

nide consumed per ton of concentrate, Ib 

Lime consumed per ton of concentrate, Ib 
Series No. 2 


Concentrate treated, grams 
Fineness of product (—200 mesh), per cent 


er ee ee 


because of its smaller diameter. To 
maintain parallel conditions, the mills 
were opened periodically, and samples 
taken of the pulp for screen analyses 
until approximately the same fineness 
was obtained. After grinding, cyanid- 
ing was conducted in the mills, by 
removing the grinding media and 
admitting air through a hole in the mill 
cover, the cyanide and lime strengths 
being maintained at 2 lb. and } Ib., 
respectively. 

The table at the bottom of this 
page shows that the difference in 
cyanide consumption between the iron- 
and rubber-lined mills is consider- 
ably less than that shown in Mr. 
Hamilton’s tests. This is accounted 
for by the fact that it was not necessary 
to grind the material to the same degree 
of fineness in order to obtain a reason- 
able extraction. The tests, however, 
show clearly that in the process of 
grinding the detrital iron is capable of 
consuming more cyanide than has here- 
tofore been considered. 

The result of Mr. Hamilton’s investi- 
gation is of economic importance, and 
should stimulate research in other 
localities, for he has shown, ex- 
perimentally, that a considerable saving 
of cyanide and lime can be made, and a 
possible improvement in extraction, by 
grinding with flint pebbles in rubber- 
lined mills. J. J. Denny. 
Schumacher, Ont., Canada. 





Simple and Inexpensive 
Binding for “E.@M.].” 


To the Editor of “E.&M.J.”: 


In an editorial in Engineering and 
Mining Journal for Aug. 3, 1929, and 
in a notice on p. 126 of the issue of 
July 27, 1929, there is some discussion 
as to the best way of filing and preserv- 
ing the back issues of Engineering and 
Mining Journal. 

The following method has been prac- 
ticed at the concentrator of the Inspira- 
tion Consolidated Copper Company for 
fifteen years. It is quite satisfactory 


Test No. 1 Test No. 2 
Iron-lined Mill, Bubber-lined Mill, 
Steel Balls Flint Pebbles 
3A pa 2,000 1,900 
oeeehn es 98 97 
SeoreE Se $67.38 $67.38 
Ee ar 1. 86 1.98 
AEE LS. 97.23 97.06 
ieuwwd 4.37 3.13 
Lag aie Sci 12.47 8.72 
pate ones ie 1,941 1,908 
eee ete 96.75 96.75 
VaeeNe « $95.90 $95.90 
Setar a 3.10 2.81 
pace aay 96.76 97.06 
ieeobas% 3.77 51 
Meee os 10. 56 8.707 
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and perhaps a little easier to carry out 
than the method described in your edi- 
torial. We purchase a folder, known as 
“The Gem Binder No. 1177” and made 
by the H. R. Huntting Company, Inc., 
Myrick Building, Springfield, Mass. 
This binder can undoubtedly be obtained 
from any stationery house, and I do not 
imagine the cost should exceed $1. 
possibly less, if purchased in quantity. 
This binder is a stiff cardboard cover 
and has flexible brass prongs on the 
inside. In filing the magazine, we re- 
move all matter except the text, as you 
describe in your editorial, and then 
punch the text material to agree with 
the space of the brass prongs. This 
punching is done by a hand punch. 
which is found in practically every of- 
fice. After punching, the text is slipped 
over the prongs, the index placed on 
top and the prongs are turned over and 
locked, as described in the binder. 
Possibly this binder is not as sub- 
stantial as that described in your edi- 
torial, but I believe that it is much 
easier. We have used this method over 
fifteen years, and our 1914 issues are in 
as good shape as when they were filed. 
Each binder will hold six months’ issues. 


Guy H. Rucctes. 
Inspiration, Ariz. 





Kinetic Elutriation in 


Separating Mica From Clay 


To the Editor of “E.&M.J.”: 


I was particulatly interested in a 
reference in your publication to the 
problem of separating mica from china 
clay, as this is a subject to which we 
have recently devoted much attention. 
Last year I visited Cornwall for the 
purpose of investigating the possibilities 
of better classification. 

As you are doubtless aware, the 
process of separating the mica sands 
from the clay, which has been in use 
in the Cornish district for many gen- 
erations, is to pass the water carrying 
the clay and mica and fine sand particles 
in suspension through settling ponds 
and long troughs, the latter being 
arranged in parallel series. 

In transit, practically the whole of the 
mica and sand particles exceeding 200- 
mesh diameter are deposited on the bot- 
toms of the pits or troughs. After test- 
ing a sample of finished product from 
one of these works we found that 92 
per cent was minus-200 mesh. From 
the point of view of obtaining a finished 
product free from mica or fine sand, 
it appeared to be difficult to make any 
improvement that would justify the 
capital outlay of a new plant. 

It appeared to me, however, that the 
method of discharge of the fine sand 
and mica settled at the bottom of the 
ponds and troughs—by opening sluice 
gates—must involve a large loss of fine 
clay, which was admitted to be the case. 
I gathered from the figures given me 
that the total weight of solids discharged 
from the bottoms of the pits was prac- 
tically equal in weight to the fine fin- 
ished product. Subsequent te ts of this 


waste product indicated that 
it contained fully 50 per cent 
of high-quality fine clay. 

Some of our friends in the 
Cornish district remarked 
that if a classifier could be 
devised that would separate 
the mica sand from the clay 
without this large loss of 
fine clay, and could at the 
same time give a finished 
product equal to the present 
standard, it would be an in- 
valuable service to the trade. 

We decided that, by fol- 
lowing “some of the prin- 
ciples of kinetic elutriation, 
by avoiding settlement of 
suspended particles, it 
should be possible to avoid 
the entraining of fine clay 
particles with the fine mica 
sand, undoubtedly the cause 
of such a large loss of clay 
in the existing system. 

To effect this object with- 
out the addition of more 
water to the pulp, which was already 
extremely diluted (ie., approximately 
100:1) was a problem, but as a result 
of several months’ laboratory testing, 
a plant has finally been devised that 
achieves this object effectively and 
satisfactorily. 

A few weeks ago, I took a model of 
the plant to Cornwall and carried out 
several tests in different works. A 
considerable amount of interest was 
taken in these demonstrations and 
everyone agreed that the model did its 
work perfectly and that there should be 
no difficulty in applying the principles to 
treatment of clay pulp on a commerciai 
scale. 

You will be interested in the inclosed 
photomicrograph of the oversize sep- 
arated from the sample of mica-clay 
product, obtained by this method of 
classification. This is enlarged 106 
diameters. The oversize is entirely free 
from any fine clay product. 


LEONARD ANDREWS. 
London, England. 





Poor Business Statesmanship 
Is Still Prevalent 


To the Editor of “E.&M.J.”: 


One of my employees, graduated 
three years ago from a_ well-known 
Western mining school, a personable 
chap, who first attracted my attention 
by the expertness of his activities as a 
waiter in a_ college-town boarding 
house, has laid before me an offer he 
has recently received from a great 
corporation. 

This “offer,” coming as it does from 
one of the more important executives 
of an internationally known metallurgi- 
cal company, invites my protégé to ap- 
ply for a position and undergo a course 
of training preparatory to undertaking 
work as salesman on the company’s 
staff. 

It seems the applicant for this school- 
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Photomicrograph of classified 


clay-plant oversize. X 106 

ing for a possible jok of uncertain 
duration must come prepared to make 
some personal sacrifices, such as ac- 
cepting a salary of $125 to $150 per 
month at the start. In addition to the 
possession of this self-sacrificing spirit, 
the technical applicant must also possess 
the following qualifications: He must 
be a fairly recent graduate of a tech- 
nical school. He must possess a pleas- 
ing personality and be able readily to 
make contacts with all classes in the. 
mining industry, both in the United 
States and abroad. He must be a man 
of the type not completely satisfied by 
the life of a mining camp (who is?), 
with youth and foresight enough to be 
willing to start at the bottom. The ap- 
plicant must also rate high in ability, 
health, energy, loyalty, and honesty. 

This is not the first letter of that 
sort I have read; but it is the first I 
have read for several years, and I had 
begun to hope that this type of sancti- 
fied Shylock was gradually disappear- 
ing from American business. It appears 
not. How much longer must we en- 
dure that type of “executive” whose 
main idea of efficiency is to get tech- 
nically educated men into the chain 
gang at starvation wages and expect 
the company to benefit by such pro- 
cedure? When will it dawn upon such 
“managers” and their directors that a 
good executive is one who can pick his 
future technical aides with such sure- 
ness, acumen, and dexterity that he 
can safely start in paying them re- 
spectable, living wages and thus en- 
courage young technicians to marry, 
making them even more valuable to 
their employers? All this is predicated, 
of course, upon whether or not good 
wives are selected. 

This sounds facetious, but, good 
heavens, I am deadly serious, because 
I can see the whole investment this 
country has made, to secure technically 
trained men for its industries, threatened 
by the narrow-minded tactics of so- 
called business executives whose chief 
merit lies in their ability to hire cheap 
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men to sell us something we possibly 
don’t want. 

I admit, for the sake of argument, 
that 90 per cent of our technical gradu- 
ates, during the first two years of their 
post-graduate life, are not worth $150 
a month; but I feel that we are not 
going to make valuable men out of 
them by forcing them to work at a 
wage that does not permit them to live 
as normal individuals should live. In 
fact, this phase of the economic situa- 
tion has driven expensively educated 
men from their chosen technical fields 
into non-technical businesses that were 
generous enough at least to enable a 
man to marry and raise some little 
future technicians. 

Weighed in the scale of dollars and 
cents, I venture to assert that a hap- 
pily married man on the payroll is at 
least 100 per cent more productive of 
dividends for his employer than is an 
unmarried man, all other conditions 
being equal. Why, then, choke off this 
type of man and drive him into chicken 


farming, insurance vending, or even 
into selling automobiles ? 

Let us have done with this miserable, 
old-fashioned stuff of paying as low as 
we can and try to imitate Henry Ford 
a little, at least; and learn something 
about the loyalty of satisfied employees 
as compared with the integrity of $125 
technical graduates who hope to learn 
to sell the boss’s product for him until 
said product is supplanted by some- 
thing better, as it inevitably is. 

Many great corporations are mourn- 
ing the dearth of good, young, technical, 
up-and-coming graduates. They are 
right and they are to blame, for they 
have allowed their “executives” to 
throttle and choke to death these young 
graduates by underpaying them at the 
start. I can gage a man quicker by 


‘watching his behavior under possible 


overpayment conditions than I can by 
watching his contortions in his efforts 
to live when grossly underpaid. 

Percy WILLIAMS. 
Casa Grande, Ariz. 





BY THE WAY 


What Makes Copper 
Weather Green? 


HOUGH Webster’s dictionary states 

that the green film, or patina, formed 
on copper by long exposure to the atmos- 
phere is a basic copper carbonate, re- 
search by W. H. J. Vernon and L. 
Whitby has shown that it is the sulphate 
rather than the carbonate. A paper on 
the open-air corrosion of copper was 
presented at the Institute of Metals 
meeting at Dusseldorf, Sept. 9 to 12, 
1929. An abstract follows: 

The patina on copper, after prolonged 
exposure to the open air, has been 
studied, samples having been taken from 
copper structures in urban, rural, and 
coastal districts. Provided the exposure 
has been sufficiently prolonged, and in 
the absence of certain prejudicial cir- 
cumstances, a pleasing green patina 
characterizes the metal surface in each 
type of atmosphere. Frequently (in 
urban districts invariably), the metal 
passes through a preliminary black 
stage, the persistence of which is favored 
by the presence of lead in the metal and 
by shielding from wind and rain. In 
general, the green patina consists essen- 
tially of basic copper sulphate. An ex- 
ception to this is the product from a 
purely marine atmosphere, in which event 
basic copper chloride predominates; 
where urban and marine conditions 
coincide, however, basic sulphate in 
the product greatly predominates over 
basic chloride. Contrary to the general 
belief, basic copper carbonate enters only 
to a minor extent into the composition 
of the product, even in rural districts 
remote from sea and town. Sulphur 
compounds, derived from products of 
combustion and disseminated by wind, 
are the most potent. agents in the de- 
- velopment of patina. The underlying 
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metal, after long periods of exposure, 
shows remarkable freedom from pitting. 
With the exception of lead, which tends 
to accumulate in the product, the im- 
purities usually present in the metal 
have no appreciable effect on the com- 
position or appearance of the patina. 


—o— 
Secondary Prospecting 


_ are several ways of making 
money in mining. The most pop- 
ular and direct is to find the outcrop of 
a rich orebody like the Ontario or 
California Rand or Tintic Standard and 
start paying dividends. Another method, 
perhaps not as romantic or as remuner- 
ative, is to find, as did two Tintic men, 
Victor Bray and Farris Meakin, an 
old smelter dump containing precious 
metals, and start shipments. 

In 1874 following the first discovery 
at Tintic, a camp that has produced 
over $315,000,000 to date, the old Lea- 
tham smelter was erected. The site at 
Goshen was chosen because of the plen- 
tiful water supply. After shipping about 
seven and a half carloads of bullion, the 
smelter was dismantled. 

Concealed by the accumulating over- 
burden of the years, the old slag dump 
lay neglected and forgotten. Some of 
the material was used for building roads 
and some for constructing the Goshen 
reservoir dam. Recently, in nosing 
about the desert, Bray and Meakin ran 
across the dump. Assays of samples 
taken proved that the old dump was far 
from worthless. A lease was secured on 
a 12 per cent royalty basis from the 
ranch owner on whose ground the dump 
lay. Some of the old firebrick used in 
burning charcoal is said to be heavily 
impregnated with silver. Several hun- 
dred pounds of bullion has also been 
found. 





Consultation 





Cost of Producing Tin 


“Is any information available as to 
average cost of producing tin?” 


Costs vary widely at the different prop- 
erties. A. B. Parsons, in an article 
in the April 28, 1928, issue of E.&M.J., 
stated that “the average in recent years 
is estimated to be something less than 
35c. per pound of tin,” which would be 
equivalent to less than £134 per long 
ton. In the Aug. 3 issue of The Statist, 
of London, a considerably higher figure 
is used. Excerpts follow: 

“The cost of extracting a (long) ton 
of tin has been estimated at £190, but 
the actual figure varies widcly from 
place to place. The Dutch Indian mines 
in Banka, which are owned and operated 
by the state, claim to produce at £65 
per (long) ton, though to this must be 
added perhaps £35 for supervision and 
capital charges. Chinese mines in 
Malaya, on the other hand, are worked 
on old-fashioned lines by open pan- 
ning or with inefficient machinery, and 
can be closed down, without serious 
inconvenience to the owners or staff, 
at a price level of £210 per (long) ton 
or even higher. From the reduction 
of 14,000 persons in the Chinese labor 
on Malayan mines in 1928, when the 
price averaged £227, one may infer 
that Chinese expenses are unduly high. 
The reduction has taken place prin- 
cipally in the Chinese mines, and is 
continuing in the present year. In- 
creased output may, on the other hand, 
be expected from European enterprises. 

“The efficient dredge is gaining in 
popularity, the number of dredges in 
use in Malaya having risen from 72 in 
January, 1928, to 89 at the end of the 
year and to approximately 100 at 
present. Lode mining will no doubt 
hold its own in rocky soil, but the 
dredge should always prove itself 
successful in the low-lying and often 
flooded valleys of Malaya. The choking 
of rivers by silt discharged from the 
gravel-pump workings has become a 
grave evil in the Kinta valley in par- 
ticular, and involves heavy outlay both 
on the part of the government and the 
mining companies. From this trouble the 
dredge, which deposits its tailing a 
few yards from where it finds the ore, 
is normally free. Economy will also 
result from the substitution of electrical 
for other forms of power. The Nigerian 
Electricity Corporation hopes to supply 
4,000 kw. to Nigerian mines in 1931, 
but the Perak hydro-electric scheme is 
already far advanced, about half the 
dam across the Perak River having 
been completed, and a development of 
65,000 kw. may be expected in the next 
few years. Electricity provided only 
21 per cent of the power used in the 
Malayan mines in 1927, but a station 
of 18,000 kw. was opened by the Perak 
company in 1928. The completion of 
the power facilities will bring the 
majority of the Kinta mines within the 
range of electric supply.” 
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Tin and Tungsten. Rudolf Webers. 
Metall und Erz. July, first number, 1929. 
The cyanide method of estimating tin in 
cassiterite sands or the like is not accurate 
enough to detect the small losses which can 
be avoided if known. Skilled miners, with 
their manual method, can make fully as 
accurate an estimation. A very accurate 
analytical method has therefore been de- 
vised, utilizing large samples (100 grams). 
The ore is reduced in an atmosphere of 
hydrogen, dissolved in acid, precipitated as 
stannic sulphide, and roasted to stannic 
oxide. For accurate estimation of tung- 
sten in wolframite sands, a high-tempera- 
ture chlorination method has been devised. 
Procedures for both methods are described. 
These analytical methods were applied to 
the waste sands from an ore-dressing es- 
tablishment where the treatment used 
ranked well in thoroughness and efficiency. 
The sand which was being treated showed 
0.35 per cent tungstic oxide and 0.25 per 
cent tin. With a monthly throughput of 
3,000 metric tons of sand, the yield of 
tungstic oxide and tin was only 13.5 metric 
tons, instead of the theoretical 18 tons. 
By introducing a control washing step 
into the process, an increase of 0.4 tons 
was obtained. Sudden increases in the 
yield from the control washing served to 
show when the first washing was deficient. 
A further improvement in yield could be 
effected by making changes and refine- 
ments in equipment and methods, but the 
cost would be too great to make the added 
yield profitable. The yield in this case 
(13.9 metric tons) amounts to 77.2 per 
cent of the total tungstic oxide and tin 
content. Higher yields, even over 90 per 
cent, are sometimes reported from richer 
ores; but for so poor an ore this figure is 
quite satisfactory. oS 


Smelting at Rio Tinto. H. R. Potts. 
Bulletin, Institution of Mining and 
Metallurgy. August, 1929. The author 
describes the Rio Tinto plant, using 
data compiled from smelter records. 
Practice during 1928 is referred to. De- 
tails of furnace and converter equip- 
ment and operation are given. 


Clay. Paul M. -Tyler. Bureau of 
Mines Circular No. 6155. Descriptive 
matter is presented and information 


given as to the adaptability of different 
clays for specific purposes. Pitfalls in 
the way of practical operations are 
pointed out. The value of a clay de- 
posit is created by the market. With 
negligible exceptions no deposit can be 
considered of immediate economic worth 
unless within easy reach of a populous 
territory which will readily absorb the 
output. Ordinary clay situated far from 
a railroad or even on a railroad but 
many miles distant from consuming 
markets is virtually worthless. The 
author also points out that the manu- 
facture of clay products is no business 
for an amateur. The requisite plant 
costs too much and the risks of adopting 
the wrong process or of attempting to 
make a certain product from the wrong 
kind of clay are far too great for one 
to take unnecessary chances. Although 
brick-making and many other clay- 
products manufacturing processes ap- 
pear simple, the idle plants observed in 


many places serve as mute monuments 
to the departed hopes of investors who 
believed that the exploitation of clay 
deposits could be safely undertaken 
without first securing disinterested pro- 
fessional advice. Other plants are par- 
tial failures because of careless sampling, 
lack of understanding of the size and 
nature of deposits, .or because of in- 
expert planning. 


Ball Clays. Alexander Scott. Special 
Report No. 31, Dept. of Scientific and 
Industrial Research, on Mineral Re- 
sources of Great Britain; Chemical Age. 
Aug. 17, 1929. Ball clays are those plas- 
tic “transported” clays which retain a 
white color when fired in pottery ovens 
or the like. They are decomposition 
products of feldspathic rocks; for white- 
burning clays the parent rock must have 
been low in iron—for example, a granite, 
because the iron oxide is carried along 
even in a transported clay and imparts 
color. In Great Britain are three de- 
posits of workable size—in Dorset, South 
Devon, and North Devon. A large de- 
posit occurs near Lough Neagh, in 
Ireland, but it contains a little too much 
iron for a true white-burning clay. Most 
of the deposits in Continental Europe 
have too much color or require a large 
amount of washing. Ball clays of Ter- 
tiary age are found in Florida, Tennes- 
see, Kentucky, and Alabama; and of 
Cretaceous age in New Jersey. Canadian 
deposits include Eocene ball clays at 
Willows, Saskatchewan, and a Mesozoic 
clay on the Mattagami River, in Ontario. 
This clay is black, but otherwise it 
resembles the white-burning ball clays. 
Some ball clay is still obtained from 
open workings, but most of it is now 
mined from timbered shafts, which are 
seldom more than 100 ft. deep. Methods 
of working, in open pits and from shafts, 
are described as practiced in Great 
Britain. Procedures for sorting and 
preparing the clay are also discussed, and 
uses of the product in ceramic manufac- 
ture are stated. 


Zinc Chloride Electrolysis. Sir Rich- 
ard Threlfall. Journal of the Society of 
Chemical Industry. July 26, 1929. Re- 
duction to commercial practice of the 
electrolysis of fused zinc chloride as a 
method of producing zinc metal is re- 
viewed. It was originally a means of 
recovering zinc from the ash of galvan- 
izing tanks, and the iron and chlorine 
from spent pickle liquor. When the 
chemical nature of the various steps in 
the process had been mastered, one of 
the greatest difficulties was to dehydrate 
the pure zinc chloride, up to 500 deg. C., 
without contaminating it. A special de- 
hydrating still was developed for this 
purpose, utilizing electrical heat. Other 
major problems included power supply, 
electrode and cell construction, preven- 
tion of heat loss, and chlorine recovery. 
The process as finally worked is de- 
scribed and illustrated, and results are 
stated. The lowest current consumption 
attained was 2.01 electrical units per 
pound of zinc produced. This figure 
could probably now be bettered; heat 
loss accounts for about 1 unit per pound. 
A cell design for lower current density— 
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for example, one equipped with cathode 
partitions in the cell—could perhaps be 
made to produce zinc with 1.5 units or 
less per pound. The history of this 
process development, and its successful 
war-time operation in Great Britain, con- 
tain useful lessons in the production of 
metal by fused salt hydrolysis. 


Electrolytic Zinc. Georg Eger. Metall 
und Ers. August, first number, 1929. 
Development of the electrolysis of zinc 
sulphate solutions as a method of zinc 
production is reviewed. Basic principles 
are discussed, with emphasis on the in- 
fluence of acid concentration and of 
current density. The principal character- 
istics of the Tainton process are a high 
acid concentration in leaching and a high 
current density in the electrolysis. The 
large Tainton process installation at Kel- 
logg, Idaho, is described and illustrated 
with photographs and diagrams. In 
spite of the high current density, power 
consumption in the Tainton process is 
only about as much as in the ordinary 
zinc sulphate electrolysis, and under 
favorable operating conditions it can be 
kept even somewhat lower. The zinc 
produced is very pure, and commands a 
small price premium over ordinary elec- 
trolytic zinc. American producers are 
planning to develop special uses for this 
very pure zinc. Some of the problems 
which need study, though not vital to 
profitable operation, are: recovering lead 
from the residues by leaching and elec- 
trolysis, electrolytic cadmium recovery, 
and production of high-grade artificial 
pyrolusite from the electrolyte baths. 
The cobalt problem is also discussed. 


Zinc Ferrite Reduction. V. Tafel and 
H. Grosse. Metall und Erz. July, 
second number, 1929. Zinc ferrite offers 
no inherent difficulty in muffle furnace 
reduction; troubles which have been en- 
countered in its reduction are probably 
due to the tendency of the ferrite to 
sinter, thereby enlarging the particle 
size. There are several possible reac- 
tions by which the reduction of the zinc 
oxide might occur; the actual reducing 
agent might be carbon, or carbon 
monoxide, or metallic iron. Reduction 
might occur before or after the break- 
down of the ferrite molecule. Possibly 
more than one of the reactions occurs— 
perhaps all of them occur. Theory and 
experimental evidence indicate the 
strong probability that the early stages 
of the reduction are effected mainly by 
carbon or carbon monoxide; in the later 
stages, when much of the excess zinc 
oxide has been removed from the sys- 
tem, reduction by metallic iron begins 
to predominate. Grinding of ferruginous 
zinc blende is recommended, to facilitate 
reduction. 


Electrometallurgy. Georg _ Eber. 
Chemische Fabrik. July 10, 17, and 24, 
1929. Current methods in the electrolytic 
winning and refining of metals are re- 
viewed, with a comparison of European 
and American practice. The principal 
emphasis is on electrolytic copper and zinc. 
Brief accounts are given also of the re- 
covery of precious metals from the anode 
mud of copper refining, and of the elec- 
trometallurgy of silver, lead, tin, nickel, 
cobalt, and iron. Methods of fused salt 
electrolysis are considered, and present 
trends of electrodeposition practice, even 
to chromium plating in the United States, 
are discussed. This paper is concerned 
only with practical operation; the basic 
principles involved were set forth in a 
paper in the Zeitschrift fiir angewandte 
Chemie, May 18, 1929. 
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«~- MINE, SHOP, AND PLANT -~ 


INTERPRETING TO THE OPERATOR THE SERVICE AND POLICIES OF THE MANUFACTURER, 
AND TO THE MANUFACTURER THE PRACTICE AND NEEDS OF THE OPERATOR 











A Trip 
to the 
Supply House 


NE day the man who always knows 

what he wants when he wants it 
requisitioned some mine supplies. The 
typist made no mistake, the purchasing 
agent got everything straight, the letter 
man performed his trick as usual, the 
manufacturer excelled himself in ship- 
ping exactly as requested. And so in the 
course of time the wrong goods were 
received. The first man was incorrect as 
to model and size in his original speci- 
fications. 

Only a mistake and one which anyone 
might make! But it would be interest- 
ing to follow the shipment up, and see 
what happened to it after its receipt. 
Sometimes wrong goods can be and are 
returned, but often they find their way 
into the warehouse stock, where they lie 
around and gather dust, perhaps simply 
to hide some error. They correspond to 
stickers on a merchant’s shelves, which 
cannot be sold save under cover of a 
bogus bargain sale—only the mine ware- 
house has no customers. 


On Taking Stock 


In other ways supplies that are not 
readily usable accumulate. Most inven- 
tories will show them. Just as it used 
to be a favorite stunt of the office boy to 
bet someone that the latter had on his 
key ring at least one key for which he 
had ceased to have any use, so without 
great risk of losing, one might wager 
that the mine supply house. has some- 
thing in stock that never moves off 
the shelves. Stock taking in more than 
one sense, with respect to this, might be 
painful but revealing. Once disclosed. 
some way of liquidating these frozen 
assets (if they be such) might be de- 
vised. 

Perhaps this seems but theoretical delv- 
ing for things that rarely happen. But 
talk with the efficiency engineer of a cer- 
tain company that is operating many 
mines. Systematized control in specifying 
and ordering materials and supplies he 
considers a most important cost factor. 
Recounting his experience and observa- 
tions, he says that much loss in time and 
money has been caused by incorrect 
specifications. Materials of improper 
size, type and quality have been specified 
and stocked, and later, when requisi- 
tioned, have been found unusable. “They 
are seldom returned when such error 
is made,” he says. Instead they are 
either reworked, to be made usable, or 
else are stored indefinitely. He tells of 
finding in stock rock-drill parts for 
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machines never carried by the company, 
while repairmen in the shop were re- 
working these parts to make them fit 
the models used. A not unusual case 
was that involving a 54-in. circular saw. 
On ordering this machine, the wrong 
type of tooth had been specified. When 
delivered the saw was unusable without 
first grinding and gulleting to the re- 
quired shape. In this case, the gulleting 
was improperly done and the saw 
cracked after a few hours’ run, becom- 
ing a total loss. 


Expensive Generosity 


Stocks that greatly exceed require- 
ments in size tie up money needlessly 
and promote wasteful use. Moreover, 





One of those aggravating 
errors that comes to light 
now and again at the sup- 
piy house of every mine 


the material thus stocked may deterior- 
ate, on long disuse, as in the case of 
rubber. In some instances the excess 
may be so large in proportion to re- 
quirements as to represent an actual 
waste or loss, as much so as if the par- 
ticular part or material had been wrongly 
specified. “Dozen” at times seems an 
unfortunately attractive term. Parts or 
articles of which only two or three per- 
haps are needed are often ordered by the 
dozen, and the balance allowed to lie 
around, perhaps to be wasted in the end. 


Mergers a Cause 


Mergers are at times responsible for 
the existence of conditions such as those 
outlined. A newly organized company, 
representing a merger of several groups 
of mines, is likely to find itself with a 
varied assortment of supplies and ma- 
chine parts on hand. 

Just such a merger is represented by 
the company previously cited. Ironing 
out all the differences has taken time 
and even yet there is much to do. Check 
up of rock-drill parts on hand at the 
various mines has disclosed excessive 
and overbalanced stocks. Ten times the 
requisite quantity of parts for a certain 
drill were discovered, this item alone 


amounting to no less than $5,000. 
Several thousand dollars’ worth of new 
parts, moreover, were found in their 
original packing, although the machines 
for which they were intended had been 
obsolete for several years. At another 
shop a thousand-dollar stock was kept 
for the repair of a single drill. Most 
of the stocks were entirely out of pro- 
portion to needs, enough of certain parts 
being found to suffice for 15 years. In 
some cases equipment, such as pumps, 
had been transferred from one mine to 
another, the stock of parts being left 
behind to become obsolete. 

What is the remedy for such condi- 
tions? It may be indicated by stating 
the cause. This apparently lies in the 
lack of some one person who alone is 
responsible for the accuracy of speci- 
fications and the maintenance of proper 
stocks. That which is everybody’s 
business is nobody’s business. Scattered 
responsibility, at its best, results in con- 
fusion, duplication, waste, and tends to 
disorganization. 


The Vogue 
in Pumps 


O longer was the Cornish pump to 

be found in the United States, 
these pages declared about twenty-four 
months ago. The sole remaining one 
had only recently been dismantled. The 
species was extinct. This most unique 
of mining appliances was henceforth to 
be seen in this country only in pictures 
or perhaps in an industrial museum. 
But in May of this year a strolling 
editor came upon one working merrily 
(for a Cornish pump) at an iron mine, 
forty-odd miles from New York City 
(E.&M.J., June 1, 1929, pp. 872-875). 
This rather upsetting discovery will 
make editors here, and we hope else- 
where, more careful in the future when 
they speak of Cornish pumps. But at 
the commonest, nevertheless, these 
pumps are rare. 

Fashion changes in pumps and pump- 
ing as in dress and motor cars. The 
odd thing about the Cornish pump in 
the year 1929 is that, broadly correlat- 
ing, it should be assigned to the mid- 
Victorian period, so that to run across 
one in this day and age in this fast- 
moving country is almost like seeing 
hoop skirts on Broadway. 

What is the fashion in respect to 
pumping nowadays? What types of 
pumps are popular at mines and mills, 
so far as popularity is indicated by 
selection? The Cornish pump, of course, 
may be ignored. A generation back it 
had already become passé in the United 
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States. Twenty-five years ago the steam 
pump was in its glory underground and 
on the surface. In the wetter mines the 
huge triple-expansion horizontal engines, 
impressive because of the space they 
took and the rhythmic. dignity with 
which they moved, were common sights. 
Even today they are to be seen occa- 
sionally, though probably as stand-bys. 
Steam gradually gave way before the 
superior electric drive, and at the same 
time the centrifugal and triplex types 
of pumps began to find adoption. 

This supplanting of old by new, with 
resulting transformation of pumping 
practice, has gone steadily on until to- 
day, as accompanying data indicate, the 
multi-stage centrifugal pump and the 
multi-plunger vertical pump have it 
mostly their own way underground. In 
the mill the centrifugal pump is by far 
the most widely used, for handling both 


solution. One has difficulty in picturing 
what milling would be like today, were 
centrifugal pumps not available. In 
their place would be elevators, contin- 
ually fighting gravity and symbolizing 
rehandling and inefficiency. Mill design 
and layout would be quite different. 

The data given cover more than 200 
pumps installed in the mines and mills 
of 25 companies located in seventeen 
different states. Of the pumps employed 
in mine service (numbering 97), 44 
per cent are centrifugal, 13 per cent 
triplex and 22 per cent quintuplex, these 
types comprising 79 per cent of the 
total. The preponderance of quintuplex 
to triplex is due to the inclusion of one 
operator who has eighteen of this type. 
Only 13 per cent of the pumps are ot 
the horizontal reciprocating variety. 

Of the mill pumps considered, no less 
than 75 per cent are of the centrifugal 


in handling sands and slimes, including 
feed, concentrates, middlings and tail- 
ings, wherever a pump of this type would 
be useful about a mill. 

How long these pumps have been in 
service does not appear. If only those 
that have been installed in the last few 
years were considered, however, the 
preponderance in favor of the centrifugal 
and multi-plunger vertical types would 
undoubtedly be even greater. 

Reasons for the change in fashion are 
not hard to find. The small space re- 
quired by centrifugal and vertical pumps 
and their drives has made them popular 
underground. Added to this is the sim- 
plicity of their construction. The centrif- 
ugal pump, moreover, peculiarly lends 
itself to motor drive. This feature com- 
bined’ with others cited has made the 
latter pump welcome in the mill, where its 
large capacity at low lifts is frequently 


sand and slimes and clear water or type. Of these 70 per cent are engaged astonishing. A. H. H. 
Pumps in Mine Service, Covered by Survey 
No. Type Hp. Ft. Head G.p.m. No. Type Hp. Ft. Head G.p.m. 
Centr. 125 500 500 Triplex 40 280 60 
Centr. 75 600 250 Triplex 20 400 200 
Centr. eo, ae 4,500 Triplex 50 220 150 
oa : : iam fee i a 38 
Centr. Is. os 170 "250 Triplex 20 3,000 85 
Centr. 2s. 150 350 1,200 2 Triplex 50 210 500 
Centr. 2s. 150 400 1,000 Triplex 100 520 700 
Centr. 2s. 150 485 400 Triplex tag Pe re 
Centr. 3s. 175 380 1,000 Quintuplex 250 1,250 600 
4 Centr. 3s. 200 520 1,000 Quintuplex 150 1,000 500 
Centr. 3s. 15 135 100 Guintaplen 75 2,400 300 
Centr. 3s. 200 340 1,000 18 Quintuplex 150 1,200 350 
Centr. 3s. 150 510 900 Hor. Dup. <0 1,600 2,560 
3 Centr. 4s. 150 730 425 Hor. Dup. 200 1,000 600 
2 Centr. 4s. 125 500 500 4 Hor. Dup. 750-1050 2,250 2,260 
Centr. 6s. 300 1,250 625 Hor. Dup. (Air) 1,000 500 
M4 See ae 125 800 1 Hee. Dup. = a 00 
6 Centr. m.s. ei 765 ane 2 oo Dup. 10 = 25 
or. Dup. mare 300 1 
Centr. m.s. 300 1,000 500 san Lg 50 
ntr. m.s. 1,250 800 - £0 onc ae =o 
Triplex 75 1,200 150 2 Deep Well 300 380 2,000 
Trip'ex 75 350 50 2 Deep Well oe 50 1,000 
Triplex 100 510 460 3 Deep Well 150 eee 
Pumps in Mill Service, Covered by Survey 
No. Type Hp. Ft. Head G.p.m. No. T Hp. Ft. Head G.o.m 
Several Centr. Is. 7} 70 150 ‘ Ont ek 4 in. 23 50 125 
2 a a “ . = ae Cent. sand, 4 in. 25 — ft. 350 
nt. sand, 2 in. in. pipe 
Cent. sand, 2 in. 10 30 ie Cent. sand, 4 in. 75 300 
: Cent. sand, 2 in. ie 2a ie Cent. sand, 4 in. 25 25 . po 
Cent. sand, 3 in. ze 30 3,000 Cont. candi, 4 in. 25 45 48% — 
2 Centr. Is. 5 100 ae ; 665 tons 
4 Cent. sand, 3 in. 10 50 = Cent. cand, 4 in. 3 = | 37% solids 
Cent. sand, 4 in. 35 80 = Cent. sand, 4 in. 25 55 350 solide 
Centr. 4 in. 15 294 | aon ’ ase ( 3,000 to 
tise Cent. sand, 6 in. 50 52 { 24 hour 
| solicls 40% solids 
2 c-. sand, 4 in. 15 60 250 > 5 500 tons 
nt. slime, 4 in. 10 40 500 a 50 24h 
6 Cent. sol., 4 in. 7} 30-60 ie? Cue aa ee . 70%, solids 
7 Cent. slime, 4 in. 15 40 500 4 Chait: eltenn, 6 te. 30 950 
2 Cent. sol., 4 in. os 20 ok 6 Diaphragm, 4 in. e bey 
Cent. sand, 4 in. 50 30 350 4 Diaphragm, 4 in. 
Clear Solution Pumps 
No. ft Hp. Ft. Head G.p.m. No. H Hp. Ft, Head G p.m. 
r Centr. a ; ze ws wer - Cent’ 8 in. 2s. 7 150 4,000 tons/24 hour 
Centr. 4s. 100 800 250 Cent. 2} in. 5s. 50 225 00 g.p.m. 
age He Fee ra 8B am 
ntr. 3s. plex ® 
Centr. 4 in. 2s. 50 140 250 and 
2 Cent. 5 in. 2s. 100 140 350 50 
Cent. 2 in. m.s. 74 hn 300 in 
Cent. Is. 100 60 4,000 : tandem 
2 Turbo 3 in. 25 170 200 2 Triplex 100 650 465 
Turbo 4 in. 35 75 700 Triplex hes 140 = = 
3 Centr. 6 in. Hiss 40 ane Triplex 40 90 1,000 — 
2 Cent. Is. 50 55 2,500 Vacuum 2 25-28 in. 
and 2 venue 75 20- = in. 
75 Jacuum xa in. 
in Mg 30 ‘5 25 in. 
, tandem or. Dup. = an 
2 Cent. Is. 40 80 950 Hor. Dup. 100 125 2,000 
2 Cent. Is. 40 275 ‘ 330 en, Ds. Gena 90 2,500 
. e. ‘up. é< “es 
Cent. 6 in. 50 150 | 2008 tome Deep Wall 0 180 500 
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Louis A. Wright, mining engineer, 
has been appointed consulting engineer 
and foreign representative for May- 
flower Associates. Mr. Wright will have 





LOUIS A. WRIGHT 





his headquarters in London. For nine 
years, from 1895 on, Mr. Wright held 
the positions of superintendent or man- 
ager at several Mexican mines. Since 
1904, he has been affiliated with various 
mining and development companies, 
making examinations in Europe, South 
America, and the United States. 





Frank D. Pagliuchi, mining engineer, 
sailed from New York City for Italy on 
Sept. 20. 


P. B. Butler, of the Barnsdall Cor- 
poration, operating near Joplin, Mo., is 
visiting in San Francisco. 


Louis Ware, mining engineer, of the 
staff of Consolidated Coppermines, was 
in New York City recently. 


_ A. Wilson Walker, president of Liv- 
ingston Mines, Idaho, is in New York. 
He will remain for several weeks. 


Forbes Rickard, of Denver, is in 
charge of operations at the London 
mine, in the Alma district of Colorado. 


Glenn S. Smith, of the topographic 
branch of the U. S. Geological Survey, 
recently announced his resignation from 
the sérvice. 


Leslie L. Savage, who operates the 
Silver Prince mine, at Phillipsburg, 
Mont., has left New York City to visit 
the property. 


E. G. Hill, professor of metallurgy 
at the University of Pittsburgh, returned 
recently from Nova Scotia, where he ex- 
amined gold properties. 


R. J. Orynski, formerly chief metal- 
lurgist for Mexican Candalaria Mining, 
San Dimas, Durango, has returned to 
San Francisco from Mexico. 
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T. H. Kerruish, superintendent of 
Richmond Yukon Copper, left Van- 
couver, B. C., recently, for the company’s 
copper properties in the Yukon Territory 


J. R. Van Pelt, curator of the division 
of mineral industries in the new Museum 
of Science and Industry, Chicago, has 
returned to Chicago after a field trip of 
six weeks. 


L. B. Slichter, of Mason, Slichter & 
Gauld, geophysicists, of Madison, Wis., 
has recently returned from Peru, where 
he has spent the last several months in 
geophysical prospecting. 


G. W. Botsford, superintendent of 
the Villa Grove iron mines of Colorado 
Fuel & Iron, is also supervising the work 
of reopening its fluorspar mines at 
Wagon Wheel Gap, Colo. 


W. M. Drury, general manager of 
Mexican properties for American Smelt- 
ing & Refining, has gone to El Paso, 
Tex., from New York. He expects to 
remain there about a month. 


D. F. Hewitt, geologist, U. S. Geologi- 
cal Survey, passed through San Fran- 
cisco en route to the Mohave Desert, 
where he will complete his geological 
studies on the Ivanpah quadrangle. 


G. E. Burrus, of Andes Copper; W. 
W. Fowler, and H. J. Gribben, of Cerro 
de Pasco Copper: and M. Miller, of 
Braden Copper, sailed on Sept. 12, on the 
“Santa Teresa,” for South America. 


James F. Callbreath, secretary of the 
American Mining Congress, addressed 
the Colorado chapter of the congress 
and the Colorado Mining Association, 
while on a recent visit in Denver. 


A. W. Frolli is in charge of explora- 
tion at the Kelly mine, near Randsburg, 
Calif. This property is being reopened 
by Copper Queen Mining, which recently 
purchased it from California Rand Silver. 


Robert W. La Montagne, formerly 
chief engineer of the Compafiia de Real 
del Monte y Pachuca, at Pachuca, State 
of Hidalgo, Mexico, is at present en- 
ag in private practice in New York 

ity. 


R. H. Stewart, of Vancouver, B. C., 
will soon sail for Australia to examine 
the Byron Bay beach sand deposits in 
New South Wales, acquired by a syndi- 
cate of Canadians. A description of 
these deposits appeared in E.&M.J. of 
Jan. 5. 1929. 


Sir Philip Cunliffe Lister, president of 
the Board of Trade in the late British 
Conservative government, has been 
elected chairman of the British Tin Pro- 
ducers’ Association and chairman of the 
permanent council which manages the 
association’s affairs. 


A. O.. Rankine, professor of physics 
at the Imperial College of Science and 
Technology, London, has been in Aus- 
tralia for about a month, under the 
auspices of the Council for Scientific and 





Industrial Research. Professor Rankine 
is assisting and inspecting the work of 
geophysical prospectors. 


E. H. Davison, head of the depart- 
ment of geology at the Camborne School 
of Mines, Cornwall, England, who has 
been making an investigation in the New 
Ross area, in Nova Scotia, has returned 
to England. Mr. Davison was exam- 
ining the territory for a Nova Scotia 
tin syndicate, in which British capital is 
extensively interested. 


Frederick V. Seibert, mining engineer 
for the Canadian Department of the In- 
terior, has just returned to Ottawa from 
a 1,000-mile trip to Churchill and Ches- 
terfield, Inlet. He reports prospecting 
activities by various organizations oper- 
ating in the Pre-Cambrian areas border- 
ing on Hudson Bay, and the Arctic 
Ocean, and tributary to the Hudson 
Bay Railway. 


L. C. Graton and Donald H. Mc- 
Laughlin, of Cambridge, Mass., and Guy 
N. Biorge, of San Francisco, mining 
geologists, have arranged to co-operate 
in their consulting work for various 
companies, among which the following 
are included: Cerro de Pasco Copper, 
Hercules and affliated mining com- 
panies, Hollinger Consolidated Home- 
stake Mining, Noranda Mines, Ltd., Old 
Dominion, San Luis Mining, St. John 
del Rey, and Tigre Mining. 





OBITUARY 


Homar L. Johnson, assistant to the 
secretary of the A.I.M.E., and formerly 
assistant editor of Engineering and Min- 
ing Journal, was killed in an automobile 
accident near Washington, D. C., on 
Sept. 17. Mrs. Johnson was badly hurt 
in the accident and is now in the hospi- 
tal. An appreciation of Mr. Johnson 
will appear in an early issue. 


J. S. Beck, superintendent of Silver 
Spoon Mining, operating the Page tun- 
nel, in Big Evans Gulch, near Leadville, 
Colo., died at the mine on Sept. 9. His 
death was caused by a fall down a winze. 


J. S. Bauerlein, who was prominent in 
Cripple Creek mining several years ago, 
died in Denver, Colo., on Sept. 6. Mr. 
Bauerlein had been a broker in Denver 
for the last few years. He was 73 years 
of age. 


Frank E. Caley, of Denver, Colo., died 
on Sept. 6, after a week’s illness. Mr. 
Caley, who was 87 years old, had been 
connected with mining enterprises in 
Leadville and other Colorado districts, 
and in Mexico. 


Barry Webster, of Latchford, Ont., 
well-known Northern prospector, died 
suddenly on Sept. 6 at the age of 55 
years. He was the original staker of the 
property of the Barry Webster Gold 
Mining Company, in the Larder Lake 
area, and was also interested in the Gow- 
ganda silver camp. 


Ray P. McGrath, manager of the San 
Francisco office of the Sullivan Ma- 
chinery Company, died recently in that 
city. Mr. McGrath had been manager 
of this office for fifteen years, and had 
been connected with the company since 
1906. He will be succeeded by Perry W. 
Olliver, who has been with the organiza- 
tion for fifteen years. 


A McGraw-Hill Publication: Engineering and Mining Journal — Vol.128, No.12 








- NEWS OF THE WEEK - 











Summary 


MPORTANT developments that 

have taken place in the Sudbury 
district within the last few years will 
greatly increase its copper output, but 
the camp will remain essentially a 
nickel producer. A résumé of de- 
velopments in the area. Page 488. 

koe 


Electrolytic Zinc will increase the 
capacity, at its Risdon plant, in Tas- 
mania, to a basis of 65,000 tons of 
zinc a year. Page 484. 

* * * 


Water shortage at the Boquillas 
dam, in Chihuahua, Mexico, has not 
seriously affected mining operations 
yet. However, a continuation of the 
drought may lead to a reduction in 
the scale of operations at several im- 
portant properties. Page 485. 

i 


Sinking of the shaft at the Meteor 
Exploration project, near Winslow, 
Ariz., has reached the 1,400 level, 
where a large mass of nickel-iron ore 
has been encountered. Page 484. 

ei 6 


Steel work is being started on the 
new refinery being built at Copper 
Cliff, Ont., by Ontario Refining. 
About 450 men are now employed in 
this work. Page 486. 

eae 


The old California Rand Silver 
mine at Randsburg, Calif., has been 
acquired by Copper Queen Mining, 
which will reopen the property and re- 
sume milling. Page 484. 

es 


Consideration of the proposed new 
Mexican labor law has been pro- 
longed. Tendency toward moderation 
in regard to the more drastic pro- 
visions has been noted. Page 490. 

* * x 


North Lily Mining has struck ore 
in two raises above the 1,200 level of 
its property in the Tintic district of 
Utah. Page 485. 


* * * 


Bwana M’Kubwa has struck ore 
at Mindola, 24 miles north of its 
N’Kana_ property, in Northern 
Rhodesia. Page 484. 


Ore Reserves of Consolidated Coppermines 
Greatly Increased in Western Area 


EVELOPMENT at the Consoli- 

dated Coppermines property, at 
Kimberley, Nev., has increased the ore 
reserves of the company from 25 to 30 
per cent in the last twelve months. The 
ore zone has been proved 1,200 ft. far- 
ther west than before known. This 
mineralized channel is believed to ex- 
tend from the west side of the Liberty 
pit to the Morris Brooks shaft, a dis- 
tance of 5,000 ft. The new Emma- 
Nevada five-compartment shaft, sunk in 
the heart of this area, provides excellent 
facilities for the handling of this ton- 
nage or any other reserves opened up to 
the western end of the porphyry zone, 
which extends a distance of 8,000 ft. 
from the Liberty pit to the Morris 
Brooks shaft and on to the Old Glory 
shaft. Churn-drill holes are being put 
down to prove additional ores in this 
area. 

Unwatering of the Alpha shaft has 
proceeded to the 1,800 level, and the 
company is now drifting at that point. 
Normal water flow of 1,000 g.p.m. is 
being handled by two centrifugal pumps. 
The 140-ft. portion of the shaft, that 
has caused considerable trouble by cav- 
ing, has been reinforced by 2-ft. concrete 
walls. Diamond drills are being used 
on the 1,000 and the 1,200 levels to ex- 
plore the limestone south and east of 
the shaft, where oxidized ore has been 
opened up. In the Richards shaft area, 
a considerable tonnage of direct-smelt- 
ing ore, both oxides and sulphides, has 
been developed. The Alpha and Rich- 
ards shafts are to be connected, and 
two fracture zones will be prospected. 

The Emma-Nevada shaft, which is 
74x32 ft. over all at the collar, and 750 
ft. deep, is served by an all-steel head- 
frame, 155 ft. high. The hoist is a 900- 
hp. Nordberg, which operates two skips 
of 12-ton capacity each. Hoisting speed 
is 900 ft. a minute. A 4,000-cu-ft. 
Ingersoll-Rand compressor, driven by a 
700-hp. synchronous motor, furnishes 
compressed air in the porphyry area. A 
concrete foundation has been installed 
for another large compressor whenever 
required. 

The hoist motor is direct current and 
is operated from a motor generator set. 
It is equipped with a 20-ton flywheel. 
This possesses sufficient stored-up energy 
to permit séveral trips of the skips in 
the shaft, even should power be com- 
pletely shut off, thus permitting the 
hoisting of men without power in case 
of emergency. 


September 21, 1929 — Engineering and Mining Journal: A McGraw-Hill Publication 


Three 600-hp. Busch-Sulzer Diesel 
engines with Westinghouse generators 
have been in operation for the last three 
months and furnish about 50 per cent 
of the power used by the company. 
The remainder is supplied by Nevada 
Consolidated Copper from its McGill 
plant. 

—e— 


San Francisco Section 
Discusses Klectrolytic Zinc 


T THE meeting of the San Fran- 
cisco section of the A.I.M.E. on 
Sept. 10, 1929, Arthur Zentner discussed 
world developments in electrolytic zinc. 
He stated that the essentials of the elec- 
trolytic zinc process now used in com- 
mercial plants date back to work done 
by Letrange in 1881. This pioneer 
worker used sulphuric acid to leach 
roasted sulphide and oxide ores, puri- 
fied his solution much as we do now, 
and electrolyzed the purified sulphate 
solution. Mr. Zentner touched upon the 
work of Hoepfner, Ashcroft, and Tain- 
ton. He stated that there are now in 
operation and construction four elec- 
trolytic zinc plants in the United States, 
two in Canada and Italy, and one plant 
each in Australia, Rhodesia, Poland, 
Norway, and Germany. Quoting from 
statistics, he predicted that by 1930, elec- 
trolytic zinc plants in the United States 
will be able to reach an output of 210,- 
000 tons and that the total for the world 
will be about 530,000 tons, or about one- 
third of the primary zinc production of 
the world. 

Mr. Zentner discussed various elec- 
trolytic processes, flotation, and slag 
treatment as well as markets for elec- 
trolytic zinc. Respecting the future, Mr. 
Zentner stated that altogether it does 
not seem likely that world development 
of electrolytic zinc will meet much com- 
petition from electrothermic processes. 


fo 


Equip Apache Shaft 


Apache Silver Mining has equipped 
its property, in the Silver King section 
of the Superior district of Arizona, with 
a hoist, compressor, and plugger drills. 
The shaft will be sunk from its present 
depth of 175 ft. to the 300 level. At 
the 105 level a tedge of ore was found 
which is said to have shown high-grade 
silver, lead, and copper. Richard Lobb 
is in charge. 
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N’Kana Strikes Ore Two Miles North of 
Hole 36—New Find in French Congo 


W. A. Doman 
Special London Correspondent 


Lonpon, Sept. 10, 1929.—Copper and 
tin have shared honors in the last week. 
No check to the interest and to the 
demand for shares of Northern Rho- 
desian companies is apparent. This is 
attributable to two reasons: first, good 
drilling results obtained at the N’Kana 
property of Bwana M’Kubwa and, 
second, the probable outcome of those 
results. Opinion was current, before 
the drilling mentioned above, that at 
one part of the N’Kana property the 
limit of the deposit had been reached; 
but two miles north of Hole No. 36, 
additional drilling has given remarkable 
results. This area is known as the 
Mindola area. Hole No. 1 at Mindola 
struck ore at a depth of 390 ft. and 
showed 11 ft. of 6.27 per cent copper. 
True width is estimated at 93 ft. Hole 
No. 2 showed ore at a depth of 361 ft. 
for a drillhole thickness of 22 ft. and 
a true width of 163 ft. The copper 
content was 4.51 per cent. Both drills 
are still in operation, but are in material 
running about 1 per cent copper. The 
assumption here is that the deposit will 
be found to continue in the intervening 
space. Should this be so, the ore re- 
serves, which are already placed at 
43,000,000 tons of sulphide ore, averag- 
ing 34 per cent copper, will be more 
than doubled. 

Another aspect, however, is that 
the Bwana company stands to benefit 
largely if certain flotations are made 
before the end of November. These 
flotations, I am told, will take place, 
and eight companies to work different 
parts of the concessions will be formed. 
These will not be offered to the public 
immediately, but will be floated pri- 
vately, and the shares put on the market 
at a later date. Bwana now has a third 
interest in Rhodesian Selection Trust, 
“and will get a 30 per cent interest in 
new flotations, these interests to be 
raised at a later date to 65 per cent and 
60 per cenit, respectively. 

Rhodesia Katanga shareholders are 
awaiting news that the representative 
of the Rio Tinto Company has ex- 
amined the property, and are expecting 
that this powerful undertaking will 
acquire an interest. 

Information was given me yesterday 
by a well-known mining engineer to the 
effect that an important copper depos't 
has been discovered in the French 
Congo. The exact location I am unable 
to mention, but to get to it one has to 
go up the River Congo and then take a 
short railway journey. The deposit 
is reported to have been proved for a 
considerable distance between the river 
and the sea. The formation is bornite 
and resembles that at Mount Lyell. A 
representative of an important group is 
already on his way to investigate the 
truth of the reports. 
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The Tin Producers’ Association has 
now been registered, and more than 90 
per cent of British producers are said 
to be included, among them representa- 
tives of the F.M.S., Nigeria, Siam and 
Burma, Australia, and Cornwall. Sir 
Phillip Cunliffe-Lister, M.P., recently 
president of the Board of Trade, is to 
be chairman of the association and of 
the council, and Sir W. B. Peat, an 





accountant, is chairman of the executive 
committee. As the association is not 
a limited company, and will not do any 
marketing, to have any large amount 
of capital is not necessary, but some will 
be needed for its operations, and so far 
no decision has been reached as to how 
the members shall be assessed, or shall 
contribute—whether on the basis of 
capital, acreage, number of dredges at 
work, output, or dividends. The Anglo- 
Oriental Corporation group desires, 
according to report, to control produc- 
tion and fix a selling price, but the 
Dutch companies, Billiton and Banka, 
are opposed to restriction, and their 
abstention from participation in the 
enterprise will make the success of the 
policy doubtful. 





Electrolytic Zinc to 
Enlarge Plant at Risdon 


eee output of the Risdon 
zine plant, in Tasmania, will be in- 
creased about 30 per cent by the Elec- 
trolytic Zinc Company, which owns it. 
At present, production is about 50,000 
tons of electrolytic zinc a year. The 
addition will permit a production of 
about 65,000 tons. This increase will 
become effective in the spring of 1931. 
The decision to enlarge the plant was 
made as a result of the fact that within 
two years, when several of its contracts 
end, the company will have to buy con- 
centrates in the open market at a price 
in excess of that now being paid. In 
addition, starting of production at the 
company’s Rosebery property, now being 
equipped with a mill, will add to its own 
concentrate production. 

No additional capital will be required 
to finance the increase in capacity. The 
Tasmanian government has agreed to 
complete its Shannon power develop- 
ment at a cost of £350,000. This will 
furnish the 10,000 hp. additional that 
will be needed for the increase in pro- 
duction. At present 30,000 hp. is used. 


—— 


Meteor Crater Shaft 
Hits Iron at 1,400 Ft. 


HAFT - SINKING operations by 

Meteor Crater Exploration & Min- 
ing at Arizona’s meteor crater, near 
Winslow, are reported to have struck 
a large mass of iron at a depth of 1,400 
ft. The size of the mass has not yet 
been determined, but diamond-drill sam- 
ples are said to assay 90 per cent iron, 
7 per cent nickel, and traces of platinum 
and iridium. Exploration work has 
been carried on by different companies 
in the vicinity of the crater for the last 
25 years. A description of this work, 
by E. H. Robie, appeared in Engineer- 
ing and Mining Journal of May 26, 
1928. 

The shaft in which the mass of iron 
was encountered was started last spring 
at the south end of the crater. Opera- 
tions were impeded somewhat by the 
large amounts of water encountered. 
D. M. Barringer is directing operations. 


Copper Queen Mining Buys 
California Rand Mine 


HE ENTIRE holdings of realty 

and equipment of California Rand 
Silver, at Randsburg, Calif., have been 
purchased by Copper Queen Mining. 
The new owners have already assumed 
control of operations and have their 
engineers on the ground under the su- 
pervision of A. W. Frolli, mining engi- 
neer and geologist. 

During the last ten years the Kelly 
mine has been one of the largest pro- 
ducing silver mines in America. In 
addition to a production program Cop- 
per Queen will carry on development 
work. H. W. Gould & Company, which 
is supervising operations at the com- 
pany’s property at Battle Mountain, 
Nev., will also manage and direct opera- 
tions at the Kelly mine. 

The property is well equipped and 
includes a 400-ton flotation mill, which 
will be brought up to capacity at as 
early a date as possible. Development 
consists of 22 miles of workings. 

—— 


Will Build New Plant to 


Furnish Allenby Power 


HE Water Board of British Col- 

umbia has given the West Kootenay 
Power & Light Company, Consolidated 
Mining & Smelting’s power subsidiary, 
one year in which to prepare plans for 
the development of a hydro-electric 
plant on the Adams River, near Kam- 
loops. The company has announced 
that it expects to have the plans ready 
within three months and, if approved 
by the board, will be prepared to go 
immediately ahead with the construction 
of the plant. It proposes to build the 
plant between Shuswap and Adams 
Lakes and to erect a transmission line 
from the plant via Kamloops and 
Vernon to Kelowna, where it will con- 
nect with the Bonnington Falls-Copper 
Mountain transmission line. The new 
power will be used to supply Granby 
Consolidated’s Copper Mountain mine 
and Allenby mill and -all settlements 
west of Kelowna, thereby releasing 
power at the Bonnington Falls plants 
for much-needed requirements at the 
Tadanac smelter, Trail. 
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Power Situation in Chihuahua 
Not Serious Yet 


HORTAGE of water for the Boquil- 
las power plant, near Santa Rosalia, 
Chihuahua, Mexico, has not caused any 
serious curtailment in mine production 
as yet, although development work has 
been largely halted. The mining com- 
panies throughout north-central Mexico 
have had to minimize their power re- 
quirements, but as in many cases much 
of the mining work is done by hand, 
tonnages have not yet shown an appre- 
ciable decline. However, should the 
shortage continue, which. is considered 
to be improbable, inasmuch as the rainy 
season starts soon, mining companies 
may have to decrease the number of 
men employed. Some Chihuahua papers 
predict a reduction of from 12,000 to 
15,000 men in the labor forces. 

Among the companies operating in 
the region are American Smelting & 
Refining, American Metal, Howe Sound, 
and San Francisco Mines of Mexico. 
Of these, the Howe Sound properties at 
Potosi are likely to be hardest hit, as 
they are probably the most thoroughly 
mechanized. 

fe 


North Lily Hits Ore 
in Two Raises 


Two raises from the 1,200 level of 
the North Lily mine, in the Tintic dis- 
trict of Utah, have struck ore. In one 
raise 8 ft. of ore has been cut, and in 
the other, 150 ft. distant, a bedded de- 
posit has been found, reported to be 
25 ft. thick. On the 900 level, the com- 
pany has struck a full face of ore. This 
is the downward extension of the de- 
posit stoped on upper levels between 


| 
| nee HydrauJic Property Makes 


Clean-up 


REPORT from _ Bolivia 
Gold Exploration, operat- 
ing a hydraulic property on the 
Tipuni River, one of the head 
waters of the Amazon, 60 miles 
in an airline northeast of La 
Paz, Bolivia, states that the 
gravel is running $2.50 per cu- 
bic yard. About 100 Ib. of gold 
in the bank at La Paz, awaiting 
shipment to Los Angeles, rep- 
resents the clean-up from an 
hydraulic elevator over an oper- 
ating period of about 30 days. 
In this time, 10,000 cu.yd. of 
gravel was moved. The com- 
pany owns a strip of land 25 
miles long and 4,000 yards wide 
along the Tipuni River. De- 
posits vary in depth from 25 to 
' 28 ft. 





the main orebedy and the south end 
line. The deposit opened above the 
1,200 level is believed to be the down- 
faulted segment of the big orebody first 
opened on the 700 level. 


oe 
Will Build Power Plant 
for Blue Ledge Mine 


Contract for construction of a 600-hp. 
power plant to furnish power for the 
Blue Ledge mine of Consolidated Cop- 
per, in northern California, has been 
awarded to T. A. Sweeney; hydraulic 
contractor, of Portland, Ore. The plant 
is expected to cost about $100,000. A 
100-ton flotation plant will be built at 
the mine. The road from the mine to 
Medford, Ore., is being improved to 
permit shipments of concentrate to the 
Tacoma smelter. The distance to Med- 
ford is about 45 miles. 


te 
Grandma Con. to Develop 
Princess Magalia 


Final papers were signed on Sept. 14 
in Reno, Nev., between Princess 
Magalia Mining and Grandma Con- 
solidated, whereby the latter will 
take over and operate the Princess 
Magalia property, near Magalia, Butte 
County, Calif. J. K. Turner, mining en- 
gineer, recently visited and made a 
report on the property. He is now 
arranging for the installation of ma- 
chinery. Grandma Consolidated will ad- 
vance money for development work, 
taking stock in Princess Magalia in ex- 
change. Mr. Turner has suggested that 
a vertical shaft be sunk to the bedrock, 
which has been proved by drilling at 
520 ft. depth. 
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Power Plant at Base 
Metals to Start Oct. | 


REGARDING progress of plant in- 
stallation for the Base Metals 
Mines, ope'ating in the Kicking Horse 
district of British Columbia, George 
Wingfield aixthorizes the following state- 
ment: The power plant is inclosed and 
three Diesel engines, totaling 1,000 hp., 
are on their foundations. Wiring is 
now in progress to connect with gen- 
erators. The power plant is expected to 
be in full operation by Oct. 1, 1929, and 
the mill completed on schedule, on 
Nov. 1. 

At present the south drift in the New 
Monarch orebody is progressing about 
3 ft. a day in ore of thickness demon- 
strated as 25 ft. As the laboratory de- 
partment is temporarily out of commis- 
sion, no assays have been made, but the 
visible lead and zinc content indicates 
the development work as in better grade 
than the average of the entire orebody 
to date. 

Mr. Wingfield, in a recent statement, 
says that so far Goldfield Consolidated 
has not taken over any property other 
than its interest in the Base Metals, re- 
ports to the contrary notwithstanding. 
He states that the company has under 
consideration a placer property in Cali- 
fornia and the Berengaria Mines, Ltd., 
near Kootenay Lake, in British Colum- 
bia. Engineers are examining the 
properties, but no official action has been 
taken. He states, however, that the 
Booth property at Wahmonie has been 
leased to W. R. McCrea and associates, 
on a royalty basis, for a term of one 
year. Mr. McCrea was one of the dis- 
coverers of the Wahmonie district, near 
Beatty, Nev. The most promising prop- 
erty, in which McCrea held controlling 
interest, was sold to Goldfield Booth, of 
which Mr. Wingfield is president. A 
shaft was put down 500 ft., and laterals 
were sent out on the 50, 100, 200, 300. 
400, and 500 levels without opening ore. 
The hoist and other machinery used by 
the Booth is still on the ground, and 
Mr. McCrea and his associates have the 
use of it during the life of their lease. 


—o— 
Seven Troughs Buys 
Diesel Unit for Mill 


Seven Troughs Gold Mines, operating 
at Seven Troughs, Pershing County. 
Nev., has purchased one 360-hp. Fair- 
banks Morse Diesel engine to supply 
power for a 100-ton cyanide mill that is 
being built at the portal of the 8,000-ft. 
transportation and drainage tunnel. The 
engine will be direct-connected to a 
300-kva. F. M. generator and exciter 
and will be operated in parallel with two 
Fairbanks Morse 120-hp. Diesel engines, 
each connected to 90-kva. alternating 
current generators. Another F. M. 
Diesel engine of 120-hp. supplies power 
for a Sullivan angle-compound air com- 
pressor. Contract for the mill engine 
and generator was let by Frederick 
Bradshaw, who with Albert Silver, of 
Tonopah, designed the mill. 
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ORK on the construction of the 

new copper refinery of Ontario 
Refining at Copper Cliff, Ont., Canada, 
has been going on steadily for the last 
few months, according to Charles H. 
Aldrich, manager of the company which 
was formed by American Metal, Inter- 
national Nickel, and Consolidated Min- 
ing & Smelting. Most of the copper 
at the start of operations will be fur- 
nished by the new smelter being con- 
structed by International Nickel to 
handle Frood ore. The design and con- 
struction of the plant are under the 
supervision of the staff of U. S. Metals 
Refining, American Metal subsidiary, of 
Carteret, N. J. 

The plant site, which is on the 
Canadian Pacific railroad, south of the 
Copper Cliff station, has been leveled 
and most of the excavations for the 
buildings and furnace foundations have 
been completed. Considerable concrete 
has already been poured; the electrolytic 
department column and wall foundations 
are nearly completed and pouring of 
casting building footings and furnace 
foundations is under way. Erection of 
steel by the Canadian Bridge Company, 
Ltd., was scheduled to start in the middle 
of September. The major buildings will 
probably be closed in before the most 
severe weather of the winter sets in. 

At present about 425 men are em- 
ployed on the plant by Fraser-Brace 
Engineering, which is doing the con- 
struction. Those who are familiar with 
the territory will note that the Copper 


‘ Cliff station, which formerly occupied 


an isolated position in the outskirts of 
Copper Cliff, has become the center of 
much activity. Temporary structures, 
erected for construction purposes, in- 
clude an office and storeroom, machine 
shop, carpenter shop, electrician’s shop, 
transformer house, concrete mixing 
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The site of the new refinery, looking toward the International Nickel smelter 


Ready to Start Steel Work in Building 
New Copper Refinery at Copper Cliff 


Details of New Plant Which Will Handle International Nickel’s 
Blister Described by Aldrich, Manager of Ontario Refining— 
About 425 Men Now Employed in Construction Work 


plant, and a trestle for storage of sand, 
gravel and crushed rock. Power for 
construction purposes is supplied from 
International Nickél’s transmission line. 
Water is pumped from Kelly Lake, 
about one-half mile south of the plant. 

The refinery will have an_ initial 
capacity of 20,000,000 Ib. of refined 
copper per month. The buildings will 
be of substantial construction, such as 
is necessitated by the severity of 
Canadian winters. Concrete, brick and 
tile will be used, making them all 
practically fireproof. The principal 
buildings will be: the electrolytic de- 
partment, which will be 480x340 ft. 
wide; anode and wirebar casting build- 


ings, each 150x400 ft.; machine shop, 
coal-pulverizing plant, silver refinery, 


bosh pump house, pump house at Kelly 


Lake, storehouse, and office and labora- 
tory. 

The electrolytic department will con- 
tain 1,216 lead-lined concrete tanks, 
together with the usual heating and 
circulating system. The cells will be 
arranged according to the Walker 
system, with single-cell circulation, no 
cascade. There will be two electrolytic 
circuits operating at about 160 volts 
and 11,000 amp. Uniform temperature 
conditions will be maintained by six 
fans and heaters placed at opposite 
ends of the building. By means of 
a system of ducts, these will distribute 
fresh air throughout the building. In 
this manner it is expected that all con- 
densation and drip from the underside 
of the roof during the cold weather, 
which is so detrimental to satisfactory 
operation of the Walker system, will be 
avoided. 

Most of the power for the operation 
of this plant will be supplied from the 
High Falls installation of International 
Nickel. A 2,500-kw. turbo-generator 
will be installed, however, to operate 
on the waste-heat steam produced by 
the anode and wirebar furnace boilers. 
This unit will include a back-pressure 
turbine taking steam at 160-lb. pressure 


Electrolytic plant retaining wall at new refinery 
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and discharging into the low-pressure 
steam lines at 10 lb. Low-pressure 
steam only will be used for heating and 
evaporating purposes throughout the 
plant. 

The power plant will include an out- 
door substation in which incoming 
power at 30,000 volts, 25 cycles, 3-phase 
will be stepped down to 2,300 volts. 
The motor generator room’ is located 
in one side of the tank house, in such 
a position that, upon the future con- 
templated expansion of the plant, it will 
be in the middle of the building. This 
room will contain three 2,000-kw. 
Canadian General Electric motor gen- 
erator sets, one 2,500-kw. Canadian 
Westinghouse turbo-generator, a 2,000- 
cu.ft. B.&W. Goldie & McCulloch air 
compressor, and the necessary switching 
equipment for all units. 

The copper casting department will 
include two casting buildings, one for 
anodes and the other for refined copper 
shapes. Each building will be con- 
structed large enough to accommodate 
four furnaces, each of 300 tons’ capacity. 
In the initial plant three furnaces will 
be built in each building. Anodes will 
be cast on 35-ft. wheels of the Walker 


type; for refined shapes 40-ft. Clark 
wheels will be used. ~ 

The steam supply will be obtained 
from 660-hp. waste heat boilers at each 
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Steam shovel excavating for furnace 
foundations 


furnace, together with a  1,000-hp. 
auxiliary boiler, which will be used only 
when necessary to supply heating steam 
during periods of low waste heat. 

All furnaces will be fired by powdered 
coal, which will be supplied from a cen- 
tral station of Fuller-Lehigh construc- 
tion. In the present installation two 


pulverizers with a capacity of 6 tons per 
hour each, together with a drier of 
ample capacity, will be supplied. A 
thaw shed, for handling frozen ship- 
ments received during the winter 
months, will also be built. 

To care for mechanical breakdowns 
and repairs, a completely equipped ma- 
chine shop will be built. This will in- 
clude, in addition to the machine shop 
proper, an erection shop, blacksmith 
shop, electrician shop, pipe shop and 
carpenter shop. The building will also 
include storage facilities for steel, pipe 
and lumber. Machines of the most 
modern design will be installed and 
cranes for easy handling of machinery 
and other materials will also be pro- 
vided. 

The plant, as a whole, has been de- 
signed so that it can be easily expanded 
to take care of double the initial capac- 
ity and so that copper, in passing 
through the several operations, will fol- 
low a straight line flow from the blister 
storage building, where incoming mate- 
rial will be unloaded by overhead 
cranes, to the wirebar storage build- 
ing, in which refined copper will be 
loaded into cars for. shipment. 





Spokane Meeting to Include 
Trip to Coeur d’Alene 


} 2% Sept. 30 to Oct. 5, the Colum- 
bia section of the A.I.M.E. and the 
Western division of the American Min- 
ing Congress will hold a special meeting 
in Spokane, Wash., which will be fea- 
tured by a visit to the Coeur d’Alene 
silver-lead-zine district, in Idaho. Con- 
vention week will begin on Monday 
with an all-day session of the Northwest 
Mining Association, at Hotel Spokane. 
The sessions will be devoted especially 
to problems of financing mines and 
prospects. 

On Tuesday morning the Western 
division of the American Mining Con- 
gress will take charge, and headquarters 
for that day and for succeeding days will 
be the Davenport Hotel. The first day 
will be devoted to problems of legisla- 
tion, taxation, education and the busi- 
ness of mining, with Stanly Easton and 
Harry L. Day presiding. The Wednes- 
day programs will be concerned more 
with detailed mining problems in the 
Coeur d’Alene and other Western mining 
districts. H. G. Washburn and William 
B. Daly will preside. Institute members 
will be welcomed at these sessions, 
whether they are members of the Con- 
gress or not. This annual meeting of 
the Western division of the Mining 
Congress affords an exceptional oppor- 
tunity for formulation of influential 
opinion on problems relating especially 
to the business aspects of mining. 

Arrangements are under way at 
Spokane to provide for an unusually 
large attendance, because many Eastern 
members are expected to stop off en 
route to the San Francisco meeting and 
the engineers’ congress in Japan. Mem- 
bers are urged to make their reserva- 
tions early. The Western division of 
the Canadian Institute of Mining and 
Metallurgy is meeting at Edmonton, 


Alberta, in the week of Oct. 7, immedi- 
ately following the Spokane meeting, 
and several members of that organiza- 
tion may attend the sessions in Spokane, 
then going on to Edmonton. 

On the evening of Oct. 2 a joint 
dinner will be held at the Davenport 
Hotel for delegates and members of all 
participating organizations. Technical 
sessions will be held on Oct. 3, and the 
following two days will be occupied 
by the trip to the Coeur d’Alene district. 


oe 
Safety Congress 
Will Meet in Chicago 


"ERE eighteenth annual meeting of 
the National Safety Council will 
take place in Chicago, from Sept. 30 to 
Oct. 4. The mining section meets on 
Oct. 1-3, at the Congress Hotel. The 
first day’s program will be opened by an 
address, “Last Year’s Accomplishments 
in the Mining Section,” by George 
Martinson, general chairman. Among 
the speeches of interest to metal mines 
will be one by A. T. St. Clair, of 
Federal Mining & Smelting, who will 
deal with accident prevention and co- 
operation with the safety engineer. F. 
C. Miller, safety director of Colorado 
Fuel & Iron, will tell of the methods 
used by his company to prevent acci- 
dents. The second day’s program in- 
cludes an address by W. C. Bochert, 
safety engineer for St. Joseph Lead, 
concerning that company’s safety cam- 
paign. Officers will be elected and a 
luncheon and entertainment are also 
scheduled for this meeting. In the third 
day’s program addresses by Frank Smith, 
general superintendent of Brule Mining, 
on “Value and Methods of Our Safety 
Work,” and H. G. Hensel, safety di- 
rector, Youngstown Sheet & Tube, on 
“Safe and Unsafe Mining Practices” are 
included. 
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Mining Association of 
California Formed 


Organization of the Mining Associa- 
tion of California was effected at a 
meeting in Sacramento on Sept. 4, 1929. 
Governor C. C. Young, Congressman 
Harry Englebright and others addressed 
the meeting. Directors were elected as 
follows: Fred Grotefend, Siskiyou, 
Trinity and Shasta counties; Walter I. 
Nelson, Plumas, Sierra and Butte coun- 
ties; Erol MacBoyle, A. S. Howe and 
Robert L. Handley, Nevada County and 
Mother Lode; Arthur W. Hogue, Placer 
and El Dorado counties; H. W. Gould, 
north of San Francisco; W. F. Gorm- 
ley, Sacramento Valley; J. C. Kemp- 
vanee, Jr., southern mines, Calaveras 
County ; Mathew Hamilton, San Joaquin 
Valley; James M. Hill, Kern County; 
J. W. McCarthy, south of San Fran- 
cisco; John A. Rollins, Los Angeles; 
Clarence Pratt, San Francisco; William 
Mayer, San Diego County, and Roscoe 
J. Anderson, Shasta County. 


oe 
Mohawk Mining Adds to 
Ground in Ontonagon County 


Purchase of the property of Mass 
Consolidated, in Ontonagon County, 
Mich., has been completed by Mohawk 
Mining for a consideration said to be 
about $40,000. The Mass property con- 
tains four old mines which have pro- 
duced a total of about 25,000 tons of 
copper. The total extent of its hold- 
ings is 5,500 acres. Six of the seven 
copper-bearing lodes of the Evergreen 
belt traverse the property. Its acquisi- 
tion gives Mohawk a total of 6 miles 
along the Butler lode. If the proposed 
waterpower development project goes 
through, operations on this property 
will be greatly facilitated. 
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Sudbury Will Continue to Be Primarily a Nickel District 


Copper Not Expected to Supersede It as Chief Metal Produced— 
Opening up of the Frood and Falconbridge Mines, With the 
Attendant Construction, Most Important Developments 


E. D. Loney 
Special Sudbury Correspondent 


ares in the Sudbury district of 
Ontario is unique in that, as far 
as its chief operations are concerned, the 
important problem is not so much the 
search for and development of ore as it 
is the broadening of the market for that 
once despised and more recently prized 
metal—nickel. The nickel deposits of 
Sudbury have been known for years to 
contain such large quantities of ore that 
increasing the supply is of secondary 
importance. Consequently, the actual 
extraction of the metal, instead of being 
a strictly mining venture, has become a 
permanently established basic industry. 

However, the discovery of important 
reserves of copper ore in the depth en- 
richment shown by diamond drilling at 
the Frood mine (an estimated reserve 
of 100,000,000 to 120,000,000 tons is 
now being developed) led many ob- 
servers to believe that ultimately nickel 
production would be of secondary im- 
portance as compared to copper. 

At present, Sudbury is supplying 
roughly 90 per cent of the world’s con- 
sumption of nickel. During the first six 
months of 1929, production of refined 
and electrolytic nickel and of nickel in 
oxide amounted to 55,510,000 Ib., equiv- 
alent to a rate of 111,020,000 Ib. an- 
nually. The value of this production has 
not been published, but calculating the 
average price on the basis of 25c. per 
pound, this production would have a 
value of approximately $27,755,000. 
Smelting and refining arrangements for 
the copper content of the Frood ores, on 
the other hand, anticipate a production 
of at least 15,000,000 Ib. of refined cop- 
per a month, or about 180,000,000 Ib. 
annually. This would have a value of 
$32,400,000 at 18c. a pound. 

Notwithstanding the fact, however, as 
suggested by the foregoing figures, that 
because of the output of the Frood mine, 
Sudbury’s production of copper within 
the next few years may equal and pos- 
sibly exceed its production of nickel, 
no intention is apparent, on the part of 
nickel operators, to supplant nickel with 
copper as the basic metal in operations. 
Nickel will continue as the basic product 
of the Sudbury mines and metallurgical 
plants, with copper as a byproduct. 

Since the merger of operations of 
International Nickel and Mond Nickel 
was consummated early this year, the 
entire nickel production of Sudbury has 
‘been in the hands of the consolidated 
companies, organized under the Inter- 
national Nickel Company of Canada, 
Ltd. Operations, apart from preparing 
the Frood for large-scale producticn, are 
proceeding on the most extensive scale 
in the history of the nickel industry. 
Ore production from the mines, before 
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separation, is approximately as follows: 
Creighton, 6,000 tons; Levack, 2,500 
tons; and Garson, 1,350 tons daily. 
Hand sorting and magnetic separation 
eliminated about one-third of these ton- 
nages as waste, so that shipments of ore 
to the Copper Cliff and Coniston 
smelters amount to about 6,500 tons 
daily. 

The production of nickel for the first 
six months of 1929, 55,510,000 Ib., com- 
pares with 40,182,000 lb. in the cor- 
responding period of 1928. Copper 
production in the first half of the year 
was 39,756,000 lb., compared with 
27,082,000 Ib. in the corresponding 
period of 1928. These figures emphasize 
the continued healthy condition of the 
industry. Accurate figures of precious- 
metal values are not available, but 
figures supplied the Ontario Department 
of Mines indicate an average precious- 
metal content of. about $1 per ton. 

The average grade of ore ranges from 
34 per cent to about 6 per cent combined 
nickel-copper, before separation. Of the 


were increased to about 700 tons a day; 
and still further increases are anticipated 
before the end of the year. As much of 
the Frood development is taking place 
below the 2,000 level, where the copper 
content of the ore is so high that it can 
be regarded as practically copper ore, 
the extent to which these shipments will 
augment the regular production figures 
for the present year is likely to be con- 
siderable. 

Underground development at the 
Frood is being pushed ahead vigorously 
at the rate of about 6,000 ft. a month. 
More than 1,500 men are employed, and 
before the end of the year this number 
will be increased. Development work is 
being concentrated on the area below 
the 1,200 horizon. The cut-and-fill 
method of stoping has been adopted as 
the most suitable, and levels are being 
opened up to 400-ft. intervals, from the 
1,200 to the 2,800 level at the South or 
International section, known as No. 3 
mine, and from the 1,200 to the 3,100 
level at the North or Mond section, now 
known as No. 4 mine. Below the 2,000 
level the mineralization is massive and 
the copper content is particularly high. 
From the preparations being made for 
mining, the intention of the manage- 
ment apparently is to attack the richer 





The surface plant at the Falconbridge Nickel shaft 


three, Creighton has much the -richest 
ore. At the Levack mine, the shaft is 
being continued to a depth of 940 ft., a 
new hoist has been installed, and prep- 
arations are being made to increase pro- 
duction. By the end of the current year 
production from this mine, which has 
been about 65,000 tons of ore monthly, 
will be brought up to around 100,000 
tons monthly. 

Although not scheduled to come into 
production before 1930, the Frood mine 
will undoubtedly be an important con- 
tributor to the production of the nickel 
industry of Sudbury this year. For sev- 
eral months shipments of ore from de- 
velopment faces have been made regu- 
larly to the Coniston smelter. During 
July these amounted to an average of 
about 500 tons a day; in August they 


sections first. Official results of sam- 
pling at the 2,800 level of the No. 3 
section of the deposit revealed 139 ft. of 
ore averaging 12.14 per cent copper and 
2.66 per cent nickel. In one part of the 
No. 4 section, an official statement by 
Lord Melchett, prior to the amalgama- 
tion, referred to an orebody containing 
between 250,000 and 500,000 tons of ore 
estimated to average 20 per cent copper, 
2 per cent nickel, and 20 grams per 
ton of precious metals. These figures, 
of course, are not given as representa- 
tive of the whole Frood deposit, but 
merely indicate the grade of ore that 
may be mined if desired. 

Apropos of discussion regarding the 
continuity, or alleged lack of continuity. 
of the Frood ore zone, an authoritative 
statement is to the effect that, with the 
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exception of a lean or barren area, en- 
countered at the 2,800 level, where No. 
3 and No. 4 shafts are connected, all the 
other levels below the 2,000 are believed 
to have a continuous ore zone between 
the two shafts. The belief is being ex- 
pressed that the entire deposit will re- 
solve itself into a series of connected 
ore lenses. The irregular outlines of 
the ore, as indicated by the varying 
widths disclosed by crosscutting, point 
to this conclusion. Ore recently opened 
up in No. 4 mine, north of the shaft, 
also suggests the possibility that these 
lenses may continue into the unexplored 
territory held by International Nickel 
along the strike of the known deposit 
and north of the present developments. 

In connection with preparations for 
the metallurgical treatment of Frood 
ores International Nickel is making 
progress on one of the largest construc- 





tion programs ever undertaken in Can- 
ada. This includes the building of a 
new 6,000-ton smelter, an 8,000-ton con- 
centrator for the low-grade ores, and the 
erection of a 510-ft. smelter chimney for 
the dissemination of sulphur fumes from 
the smelter into the upper atmosphere. 
Construction work on these buildings at 
Copper Cliff is proceeding according to 
schedule and will be completed by July 
or August, 1930. The Ontario Refining 
Company has also in hand the construc- 
tion of a new copper refinery at Copper 
Cliff with a capacity of 10,000 tons of 
refined copper monthly. Details may be 
found on p. 486. At Coniston, improve- 
ments have been made in the smelter, 
and a new sintering plant has been 
erected. Electric power for the plants 
and mines will be supplied from the 
High Falls power development, which 
has been recently increased to a capacity 
of 40,000 hp. Additions have also been 
made to the Port Colborne nickel re- 
finery. John L. Agnew, vice-president 
of the company, left for Great Britain 
last week in connection with plans for 
the Clydach plant, in Wales. 

Attention has also been attracted to 
large numbers of nickel ore prospects 
not included in the holdings of Interna- 
tional Nickel and the result has been a 
general revival of interest in old pros- 
pects in various parts of the Sudbury 
nickel district. Foremost among those 
who have recognized the possibilities of 
this industry has been the Lindsley or- 
ganization. Hopes for a second nickel 
producer making its appearance at an 


early date are pinned on Falconbridge 
Nickel Mines, scheduled to come into 
production early in 1930. The Long- 
year deposit on which this mine is 
located is one of the longest continuous 
bodies of proved ore in the district, with 
reserves officially estimated at 5,700,000 
tons above the 500 level. Although 
under development for less than a year, 
under the energetic direction of J. Gor- 
don Hardy, consulting engineer, and 
Ernest Craig, mine manager, a shaft 
has been sunk to a depth of 1,000 ft. and 
crosscuts have been driven through the 
ore deposit at the 225, 350, and 1,000 
levels. 

Driving and preparing for stoping 
are being pushed rapidly at the 225 and 
1,000 levels, the continuation of the ore 
deposit having been proved to extend to 
the latter horizon. On the surface a 
complete set of camp buildings has been 


At the left, 
Smelter Boule- 
vard at Falcon- 

bridge and at 

top, right, the 

new Interna- 

tional Nickel 
stack 


erected. A 250-ton smelter has been 
built and is now ready for the installa- 
tion of machinery. A townsite has been 
laid out and 25 houses for employees are 
two-thirds completed. About 4 miles of 
roads have been built, and the prop- 
erty is supplied with power, water and 
sewerage facilities, and electric lights. 
Owing to the favorable market situation 
in nickel, the entire’ program is being 
speeded so as to bring the mine into 
production as rapidly as possible. 

Although designed for an initial ca- 
pacity of 250 tons of ore per day, the 
Falconbridge smelter will be later in- 
creased to at least 500 tons and, as the 
mine is developed further, an even 
greater production is looked for. Deep 
diamond drilling in search of copper 
enrichment will be done this autumn. 

Besides Falconbridge, the Lindsley 
interests and Joseph Errington, their 
associate, have been active in acquiring 
numerous other properties in the nickel 
district. These are under investigation 
by their various companies, notably 
Ventures, Ltd., and Sudbury Nickel & 
Copper Mines. On the Strathcona 
option, held jointly by these companies, 
diamond drilling has disclosed ore. On 
the Foy offset, diamond drilling by Sud- 
bury Offsets is also reported to have 
disclosed ore. In neither investigation 
has any estimate of tonnages yet been 
made. 

Mining Corporation of Canada early 
this year acquired about 239 claims in 
various parts of the Sudbury district 
and has been making geological surveys. 
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Consolidated Mining & Smelting Com- 
pany has indicated its interest in the 
nickel industry by taking a 10 per cent 
interest in the Ontario Refining Com- 
pany. At one time the company had 
four drills working on options in this 
district. No results have yet been re- 
ported. United Verde Extension, of 
Arizona, after drilling to 1,800 ft. has 
discontinued work on the Mount Nickel 
property and is said to be abandoning 
the option. Other companies which are 
carrying out exploratory programs on 
nickel prospects are McVittie Graham 
Mines and Denison Copper Company. 
No favorable results from any of these 
attempts have yet been reported. 

In the lead-zinc-copper area in the 
interior of the Sudbury basin, Tread- 
well Yukon and Sudbury Basin Mines 
are the only two operations that have 
survived, following the wave of promo- 
tional enthusiasm that struck this sec- 
tion last year. The former company 
continues to experiment courageously 
and persistently with the complex ores 
of the Errington mine, and F. W. 
Bradley is authority for the statement 
that progress is being made, although 
extractions are not high. Production is 
at the rate of between 300 and 400 tons 
per day. Shipments of concentrates 
amount to about one carload of 50 tons 
daily. A deep diamond-drilling cam- 
paign has been carried out from the 500 
level, and ore has been encountered as 
deep as 1,250 ft. Preparations are being 
made to extend operations by sinking 
No. 2 shaft to a depth of 1,500 ft. 

West of Treadwell Yukon, Sudbury 
Basin has two drills engaged in extend- 
ing known ore occurrences east and 
west. Ore has been found over a length 
of about 1,500 ft. along the strike of the 
ore zone. In Hess and Harty town- 
ships, Lake Geneva Mines has been suc- 
cessful in developing continuous lead- 
zinc ore for a distance of about 450 ft. to 
a depth of 235 ft. 
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Mexico City Letter 


By W. L. VaiL 
Special Correspondent 





Congress Grants Additional 
Time for Discussion of 
Proposed Labor Law 


Mexico City, Sept. 13, 1929.—Dis- 
cussion of the proposed new labor law 
in the Mexican Chamber of Deputies 
has been prolonged by the decision of 
the committee in charge of the bill to 
extend until Sept. 20 the time permitted 
for discussion of the proposed legisla- 
tion. Apparently there has been a break 
in the ranks of the group favoring the 
bill, and several deputies who were 
formerly enthusiastic supporters have 
already expressed tendencies toward 
modification of several of the articles 
that are objectionable to industry. 


TATISTICS just released show that 
Mexican silver production has 
dropped considerably. In the first six 
months of 1929 output was 46,572,000 
oz., compared with 54,270,000 oz. for the 
first six months in 1928. Output from 
Pachuca, the world’s foremost silver 
camp, showed the largest decrease, being 
2,500,000 oz. less than last year. The 
El Oro district, where the orebodies are 
almost exhausted, naturally showed a 
decline. Districts in Jalisco, Chihuahua, 
and Zacatecas also produced less. 
Operation of the new lead smelter at 
Mazatlan, Sinaloa, by the Compafiia 
Mexicana de Minerales will -be started 
in October, according to reports from 
reliable sources. This plant, which has 
been constructed with Belgian capital, 
will treat ore largely from mines in 
Sinaloa and Nayarit. The initial out- 
put is expected to be about 25 tons daily. 
Suspension of operations by Borda 
Antigua Mining, of El Oro and Tlalpu- 
jahua, in the State of Mexico, referred 
to in the issue of Sept. 14, puts the fin- 
ishing touches to the spectacular career 
of one of the oldest mines in the repub- 
lic, and one of the most prolific pro- 
ducers for several hundreds of years. 
These properties were first opened by 
Spanish miners in the seventeenth cen- 
tury and were in bonanza ore for many 
years. At the close of the century, 
however, work was abandoned because 
of the inability to handle water below 
the working levels. Operations were 
resumed in the middle of the eighteenth 
century and continued with enormous 
profits for many years. In 1824 the 
mines passed into the hands of an Eng- 
lish syndicate, but the results of their 
operations proved disastrous, and at the 
end of four years work was abandoned 
at a loss of over 1,000,000 pesos. The 
present organization reopened the mines 
in 1912 and, especially during the years 
1916-17, made large profits, owing 
largely to the opening up of a new vein, 
the “Veta No. 31.” The gradual ex- 
haustion of this vein led to the final 
decision of a definite suspension. 
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Pefioles Paymaster 
Robbed Near Mapimi 


O* SEPT. 11 the paymaster 
of Pefioles Mining, Mexican 
subsidiary of American Metal, 
traveling between Bermejillo and 
Mapimi, Durango, Mexico, with 


the payroll for the Mapimi unit of 
the company, was robbed of 23,000 
pesos. Subsequently 11,000 pesos 
was recovered and one of the 
bandits was shot. The authorities 
are on the trail of the remainder 
and are confident of recovering 
the entire sum. 








N’Kana Starts Crosscutting 
From No. | Shaft 


ROSSCUTTING toward the ore- 

body from the No. 1 vertical 
shaft at the N’Kana mine, of Bwana 
M’Kubwa Copper, in northern Rho- 
desia, is now under way on the 300 and 
450 levels. The No. 1 shaft has been 
sunk to a depth of 540 ft. and a cham- 
ber and sump are now ready for installa- 
tion of electric pumping equipment. 
No. 2 vertical shaft is being sunk at 
present and on Aug. 26 had reached a 
depth of 379 ft. The first unit of the 
gas producer power plant is now operat- 
ing and the second unit of the plant is 
practically ready. Other construction 
work is proceeding satisfactorily. A 
temporary depot for handling supplies 
by railroad has been established 1i4 
miles from the mine. The foundations 
for the railroad bridge over the Fafue 
River are being constructed. 

Three diamond drills at the property 
have been diverted to exploratory work 
at some distance from the proven ore- 
bodies. Hole No. 36 is being drilled 
1,780 ft. north along the strike from 
Hole No. 32 on the north orebody. Two 
other holes are being drilled 3,750 ft. 
apart at Mindola, about 24 miles north 
of Hole No. 32. Surface work has re- 
vealed the ore-bearing horizon involved 
within a drag fold and containing some 
copper. 

ae 


Metalsmith Preparing for 
Production in November 


Remodeling of the mill on the Em- 
pire gold property of Metalsmith Min- 
ing, in the Marysville district of 
Montana, and installation of flotation 
equipment is being pushed so as to put 
the property in production by Nov, 1. 
A boarding house and bunk houses are 
being built for the accommodation of 
additional men. Driving of the new 
crosscut tunnel had reached a point 
826 ft. from the portal on Sept. 1. The 
Smithville orebody is expected to be 
struck within a short time. 

Development work has continued on 
the other orebodies and John B. White, 
who controls the company, estimates 
that 100.000 tons of ore is in sight in 
the Bell Boy orebody. 





"Toronto Letter 


By Our Special Correspondent 
for Northern Ontario 


Lake Shore Report Does Not 
Include Total Reserves— 
More Ore at Amulet 


Toronto, Ont., Sept. 14, 1929.—The 
annual report of Lake Shore Mines, 
operating in the Kirkland Lake district, 
has appeared, but it does not give the 
definite estimate of ore reserves that 
was expected. It does state, however, 
that in ore reserves between the No. 14 
and 16 levels a total of $13,000,000 is 
indicated. Broken ore reserves are 
placed at $6,525,000. 

Drifting on the No. 18 level is show- 
ing better grade ore than on any other 
level, the report states. This vein has 
also been struck at the 2,000 level, which 
is the deepest in the mine. During the 
year a vein system parallel to No. 2 
vein, which will compare favorably with 
it in grade, was opened up from the 200 
to the 1,600 level. This vein is known 
to extend from the western boundary to 
a point near the Wright-Hargreaves 
line, a total distance of 2,000 it. 


RILLING at Amulet Mines, of 
Rouyn, Que., continues to increase 
the amount of high-grade copper ore. 
The latest discovery is the extension 
of the “F” orebody south of the diabase 
dike, which was thought to mark the 
limit of the orebody. At a depth of 450 
ft. high-grade ore was encountered in 
addition to considerable low-grade ore. 
The most important feature of the drill- 
ing done during the last few weeks is 
the indication of copper ore which can 
be mined separately and shipped direct 
to the smelter for copper content only. 
Reports from the Noranda smelter, 
also in the Rouyn district, for the first 
six months of the present year, indicate 
a copper output valued at $5,000,000; 
gold, $799,000; and silver, $200,000. 
These figures include the production of 
Waite-Ackerman-Montgomery, which is 
controlled by Noranda. Analyses indi- 
cates profits, before allowing for depre- 
ciation, of approximately $2,700,000, or 
at the rate of $1.30 a share for the six 
months. During the latter part of the 
year the smelter capacity will be stepped 
up by bringing the second unit into 
production. 





te 
Park Galena Increases Output 


Park Galena Mining shipped six car- 
loads of ore from the 500 level at its 
mine, near Park City, Utah, during 
August, and two more have been 
shipped during September. Drifting on 
the ore in the porphyry is being pushed 
to the west to reach the sedimentaries. 
The Mayflower Mines tunnel, which 
will open the Park Bingham, the Park 
Galena, and the Mayflower at depth, 
has been advanced 600 ft. The surface 
plant has been completed. 
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Little Enthusiasm in 
London for Zinc Outlook 


INTERNALIONAL METAL Service, Ltp., 
LoNnDON 


Sept. 1, 1929—World conditions in 
zinc cannot ve said to have made any 
improvement during August. Indeed, 
the position on the last day of the month 
seemed, if anything, to be weaker than 
at the opening. Now, more than ever, 
the ability of the market to hold at even 
its present low level depends on lack of 
selling pressure by producers. 

With consuming demand at a dis- 
ccuragingly low level and no immediate 
prospects of improvement, it has not 
always proved possible for producers to 
nurse the market and prices have had 
one or two nasty jolts as a result. On 
the whole, consumers are probably none 
too well covered, but the present posi- 
tion is such that they are able to pick 
and choose their buying opportunities. 
Any sharp drop is prompily followed 
by a little burst of buying, so that 
although the London quotation, instead 
of struggling along a shilling or two 
over £25, seems to have settled down 
at a little below that figure. The net loss 
on the month has not been very serious. 

So far, it is not possible to form any 
definite opinion as to whether output 
has been trimmed sufficiently; our own 
opinion is that a bigger cut would have 
been advantageous and that, unless there 
be a speedy broadening in demand, it is 
likely to be a necessity. A meeting of 
the cartel is to be held soon, at which 
the present position will be reviewed. 
There is obviously little to lose and 
much to be gained by reducing produc- 
tion to an even lower scale, and this 
despite the fact that scme of the Con- 
tinental producers are very sore over 
some of the side issues arising from the 
latest “cut” and that their grievances 
have only just been smoothed out. 

August and September are normally 
months when demand is at low ebb, but 
it must be confessed that the continued 
abstention of India as a buyer of gal- 
vanized sheets on any scale has been a 
great embarrassment and, more than 
anything else, is responsible for the 
present gloom which overhangs the 
market. Stocks in that country are 
now down to a normal level and a fair 
amount of inquiries are now being re- 
ceived—though actual business of any 
importance seems a long time material- 
izing. However, the mere fact that 
there are at last some signs of an 
awakening in our important Eastern 
market is a hopeful omen. 

Otherwise, conditions seem to be as 
bad as ever. The rolling trade is cer- 
tainly in very poor shape and the brass 


manufacturers are not nearly as busy 
as could be wished, though here also 
there are signs of a turn in the tide. 
Probably there will now be a gradual 
increase in demand which, coupled with 
the reduced scale of output, may suffice 
to bring about a rehabilitation of the 
industry. 

Any sudden or marked improvement 
would not appear to be within the 
bounds of possibility during September. 
Market sentiment is still weak and most 
people are more than dubious as to 
whether production has yet been brought 
down to the level of ccnsumption. We 
are not without hope, however, that the 
worst has now been passed, but the 
process of getting the market back to 


London Financial News 
W. A. Doman 


Special London Correspondent 


Lonpon, Sept. 3, 1929.—During the 
last week tin has fallen in price to 
£205 2s. 6d. per ton. This seems to 
indicate the difficulty inherent in main- 
taining a high level. Not that the 
producers regard the present level as 
high. Negotiations continue in progress 
for stabilizing the price, but at a higher 
figure. The monthly tin bulletin of the 
Anglo - Oriental Mining Corporation 
discusses the question as to what is a 
fair price, and has come to the con- 
clusion that it depends upon many 
factors. The capital invested in the tin 
dredging industry at the end of May 
was £12,856,098. This is not large, 
perhaps, as aggregate capitals for an 
industry go, but is large when it is con- 
sidered that the industry is in the con- 
trol of relatively few hands. At the 
same date there were 120 dredges, of 
which 96 were in operation, the average 
capital per dredge being about £107,000. 
This outlay is expected to produce 
about 265 tons of metal per dredge. 
The tendency now is to install even 
larger dredges. Despite the heavy 
capitalization, some of the Malayan 
companies are able to earn substantial 
profits, and have written down their 
dredges to about £50,000. Among the 
new industries which are expected to 
increase demand for the metal is avia- 
tion. Consumption for airplanes is ex- 
pected to be relatively as great as for 
motor cars, unless, of course, some 
alloy is found to be cheaper and equally 
suitable. 

Tetiuhe Mining Corporation, of east- 
ern Siberia, held its adjourned third 
annual general meeting last week. A. 
Chester Beatty presided and presented 
what was regarded as a fairly satis- 
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a sound position would be materially 
hastened if only the cartel would take 
the bull by the horns and decree a fur- 
ther cut in production for the next few 
months. 

World stocks of slab zinc on Sept. 1 
are estimated as follows: 





Metric Tons 

eae ea oe 42,700 
Ree Cre Ree Ae ea Lee 4,100 
Carmnatege ola an 6 co: o.cie cesenvinnaii 14,600 
MND S ba vcp cena ast X weine 2 10,100 
oe Se ae a es iar ays sacherwee pe 1,900 
MIE gg Scala wu cca oun oaame 3,600 
CONN oc SO sain de ech ee 2,400 
Australia, including afloat............ 4,000 
ha rss oon. ss eased 1,000 
NINN Soar i, ee ee ee 2,000 
ee ec nee 86,400 


This total is about 9,000 metric tons 
greater than was estimated for Aug. 1. 


factory report. A loss of £28,628 was 
incurred on the year’s working after 
providing £23,619 for depreciation and 
after charging debenture and loan in- 
terest amounting to £10,997. This loss 
results mainly from the fact that the 
output was insufficient to carry the 
heavy overhead and operating expenses 
which the geographical position of the 
mine and the peculiar local conditions 
render largely unavoidable. Only one 
mill unit with a capacity of 50,000 tons 
annually was operated. It treated 47,- 
302 tons of ore. The new unit is almost 
completed, and will be put in operation 
this month. A start has been made on 
construction of the lead smelter. Ore 
reserves are estimated at 1,015,816 tons, 
averaging 8.1 oz. silver, 10.3 per cent 
lead, and 12.9 per cent zinc, an increase 
of 49,694 tons. 

Mr. Beatty has also increased the 
capital of the Trepca Mines, which will 
operate a rich lead-silver-zine property 
in Jugoslavia. The company will be the 
third largest foreign industrial enter- 
prise in that country. 

The Lake George Metal Corporation 
has been registered with a capital of 
£1,000,000 to deal with mining and 
other rights in Australia, and to carry 
out an agreement with Camp Bird. 

Camp Bird and New Consolidated 
Gold Fields are entering into a closer 
business affiliation, and two Gold Fields 
directors will join the board of Camp 
Bird. Gold Fields will subscribe for 
£250,000 worth of 7 per cent convertible 
debentures in Camp Bird, redeemable 
over a period of ten years and con- 
vertible into Camp Bird shares at a 
premium. Gold Fields offers to Camp 
Bird participation in all business under- 
taken by them. 

The Anglo-American Corporation of 
South Africa will shortly convert its 
present £1 shares into 10s. ordinary 
shares, and preferred stock. 
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Dullness General in Non-Ferrous Metals 


New York, Sept. 18, 1929—Sales of 
both copper and lead decreased consider- 
ably in the week ending today, but prices 
were firmly maintained. The total sales 
of zinc improved, but this was attribu- 
table solely to one large order. Tin con- 
tinues as stagnant as ever, at unchanged 


years. Though the non-ferrous markets 
have been quiet, reports from consuming 
interests are optimistic, and an excellent 
fall and winter consumption of metals 
is indicated. More activity in all of the 
metal markets is expected soon, though 
after the heavy buying of copper and 





prices. Silver, at 50gc. today, touched lead interest in those metals may be 
the lowest point registered in fourteen postponed longer than for zinc and tin. 





Daily Prices of Metals 


ot —o Straits Tin Lead Zine 
Refinery New York New York St. Louis St. Louis 
12 17.775 45.25 6.90 6.70 6.80 
13 17.775 45.375 6.90 6.70 6.80 
14 17.775 45.375 6.90 6.70 6.80 
16 17.775 45.50 6.90 6.70 6.80 
17 17.775 45.25 6.90 6.70 6.80 
18 17.775 45.125 6.90 6.70 6.80 
17.775 45.313 6.900 6.700 6.800 


Average prices for calendar week ending Sept. 14, 1929, are: Copper, 17.775; 


Straits tin, 45.375; New York lead, 6.900; St. Louis lead, 6.700; zinc, 6.796; and 
silver, 51.375. 


The above quotations are our appraisal of the major markets for domestic consump- 
tion based on sales reported by producers and agencies. They are reduced to the basis 
of cash, New York or St. Louis, as noted. All prices are in cents per pound. 

Copper, lead, and zinc quotations are based on sales for both prompt and future 
deliveries ; tin quotations are for prompt delivery only. 

n the trade, copper prices usually are quoted on a delivered basis; that is, delivered 
at consumer’s plant. As delivery and interest charges vary with the destination, the 
figures shown above are net prices at refineries on the Atlantic seaboard. Delivered 
prices in New England average 0.225c. per pound above those quoted. 

Quotations for copper are for the ordinary forms of wire bars and ingot bars. For 
ingots an extra 0.05c. per pound is charged; for slabs, 0.075c.; and for cakes, 0.125c. up, 
depending on weight. Cathodes are sold at a discount of 0.125c. per pound. 

Quotations for zinc are for ordinary Prime Western brands. Zinc in New York is 
= a arn at 0.35c. per pound above St. Louis, this being the freight rate between the 


Quotations for lead reflect prices obtained for common lead 
grades on which a premium is asked. ee ee ee 
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London 
Copper Tin Lead Zine 
Sept. Standard ane 
ti Spot 3M Spot 
Spot iM = po po 3M Spot 3M 


——} —__ —_—_— 
-———— | | | | ee fF | 


12 7644 | 77¥5| 844 | 2044 | 208% 234 | 2342 | 24%) 24 

13 75% | 76% 843 | 205 208§ | 23x, | 238 | 245 ae 
16 75% | 753 844 | 2058 | 2098 | 2335 | 238 | 245 | 2448 
17 744 | 748 84h 205 | 209% | 233 | 238 | 24% | 2438 
18 748 | 7523 844 2043 | 2084 | 234 | 233% | 2455 | 2448 


The above table gives the closing quotations on the London Metal Exch 1 
prices in pounds seeeting per ton cf 2,240 Ib. ee oe 
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Silver, Gold, and Sterling Exchange 





Sterling Silver Sterling Silver 
. \ io a eal 
MWh, | SGheckl’ | Now Yorks Landsa | London || S°0*.| Bechenms |S ueade ee 
12 4.842 518 23% |84s113d/| 16 4.842 508 233% | 84s114d 
13 4.842 50; 2344 |84s114d || 17 4.84% 502 233% | 84s114d 
14 4.84, 502 Poe Ve cccccuct Hee 4.843, | 50% 234 84s114d 


Average: Silver, 50.833c.; Sterling Exchange, 484.125c. 


New York quotations are as reported by Handy & Harman and are in cents per 
troy ounce of silver, 999 fine. London silver quotatiens are in pence per troy ounce of 
bar silver, basis 925 fine. Sterling quotations represent the demand market in the 
forenoon. Cables command one-half cent premium. 
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Copper Demand Drops Further 


Demand for copper was only about 
half what it was in the preceding week, 
and the market has taken on the aspect 
of the dullness that characterized it dur- 
ing the spring and early summer. The 
indications are that most consumers 
have booked all the copper that they 
need up to the end of October, but a 
good tonnage for November shipment 
remains to be bought, orders for which 
will probably in large part be placed 
next month. Fabricators report that 
their business this week has been better 
than it was a week ago, and there is no 
indication of any let-up in their re- 
quirements. 

The strike at the Chrome refinery 
continues, and will tend to reduce the 
amount of refined copper shown in the 
statistics for the end of the month. The 
difference, however, should be made up 
by blister. Sufficient copper is available 
from other refineries to prevent any 
shortage unless the strike is unduly 
extended. 

The price quoted by all agencies con- 
tinues at 18c. for Connecticut deliveries 
and 184c. in the Middle West for all 
positions, and gives every evidence of 
holding at that level for some time. No 
producer is troubled by unwieldy stocks 
seeking a market, though there has been 
a realignment of sellers in the respect 
of stocks held, in recent weeks. 

Foreign sales have been very satis- 
factory so far this month, at 18.30c., 
c.i.f. European ports, though in the last 
week they have declined to about 1,000 
long tons a day. The drop in the Lon- 
don Standard price is not regarded here 
as of important significance. 


Fair Trade in Lead 


Though demand for lead was not so 
active as earlier in the month, close to 
an average week’s business was booked 
at unchanged prices. A fair inquiry was 
in evidence for prompt and near-by ship- 
ment lead, and about half of the business 
placed was for September. Consumers 
took hold of October in a good way, 
with interest in the November position 
showing improvement. The buying was 
quite general in character, being dis- 
tributed among the corroders, foil manu- 
facturers, the brass makers, and battery 
manufacturers. Business in the East 
was on the basis of the American Smelt- 
ing & Refining Company’s contract price 
of 6.90c., New York. Sales in St. Louis 
were at 6.70c. 

In spite of the further gain in stocks 
of refined and antimonial lead in the 
United States and Mexico, the tone of 
the market remains decidedly firm. 
Stocks on Sept. 1, according to the 
A.B.M.S. statistics, totaled 76,575 tons, 
against 72,954 tons in the preceding 
month, and 44,541 tons on Jan. 1. With 
production curtailed and actual consump- 
tion of the metal increasing, as it usually 
does in the fall period, confidence in the 
stability of the market appears to be 
widespread. Production of crude in 
the United States and Mexico during 
August totaled 78,748 tons, against 84,- 
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436 tons in July. Production of refined 
and antimonial lead for August was 
87,622 tons, against 92,297 tons in July. 


Zinc Continues Neglected 


With the exception of one large sale 
to a brass mill, the zinc market this 
week has been a sad affair so far as 
volume of business goes. Producers 
report that all business has been done 
at 6.80c., St. Louis basis, though it 
seems likely that an occasional second- 
hand lot may be offered at a slight con- 
cession. About 80 per cent of the 
demand is for spot shipment, and pro- 
ducers’ statistics indicate that consumers 
are not covered beyond the first week 
of October, so it would seem that 
quantity buying cannot be much longer 
delayed. Some producers predict that 
if buying occurs comparable with that 
which took place in copper two weeks 
ago, an increase in price to 7c. is likely 
te occur. High-grade for delivery in 
the East on a contract basis continues 
at the usual premium of 1@14c. above 
St. Louis Prime Western, depending 
upon purity. Companies heretofore 
supplying metal of 99.90 to 99.95 per 
cent purity are now contemplating the 
regular output of a higher-grade product 
for die-casting purposes. 


Dull Business in Tin 


Demand for tin from dealers and con- 
sumers was dull throughout the week. 
Interest in futures also was lacking, the 
premium over spot metal, amounting to 
? of a cent, evidently being out of line 
with the ideas entertained by consumers 
of the metal. The recent increase in 
the visible supply has no doubt shaken 
the confidence of traders. Price changes 
for the week were insignificant, though 
the tone was somewhat easier. 


Silver Drops to 503 Cents 


The silver market declined sharply in 
the last week as a result of weak China 
exchanges and the consequent heavy 
sales of silver by Chinese speculators. 
During this period, India was a mod- 
erate buyer, but not in large enough 
volume to support the price. The Lon- 
don and New York rates of 234d. and 
50gc. are the lowest quoted since Sept. 
18, 1915, and Nov. 15, 1915, respectively. 


Mexican Dollars (old Mexican 
pesos): Sept. 12th, 394c.; 13th, 38c.; 
14th, 37%c.; 16th, 373c.; 17th, 37%c.; 
18th, 374c. 


Foreign Exchange 


Closing cable quotations of the leading 
Continental exchanges on Tuesday, Sept. 
17, were as follows: Francs, 3.91yec.; 
lire, 5.23c.; and marks, 23.80%c. Cana- 
dian dollars, } of 1 per cent discount. 


Other Metals 


Quotations cover large wholesale lots unlese 
otherwise specified 
ALUMINUM—Per Ib., 99 per cent plus 
grades, price of leading interest, 24.30c. 
Outside market, 99 per cent plus, 
24.30c.; 98-99 per cent, 23.90c. 


ANTIMONY—Per Ib., duty paid, New 


York: Chinese brands, 8c. per lb. for 
spot and future shipments. Market 
quiet. Cookson’s “C” grade, spot, 14¢c., 
market quiet. 

BismutH—Per Ib., New York. in tou 
lots, $1.70. Smaller lots, $1.80 and up. 

CapMium — Per lb., New York. 
80@90c. Active demand. 


IriplIuM — Per oz., $230@$240 for 
98@99 per cent sponge and powder. 

Nicxet—Per Ib. ingot, 35c.; shot. 
36c.; electrolytic, 35c. (99.9 per cent 
grade) for single lots of spot metal. 

PaLLapiuM — Per o02z., $38 
Small lots bring up to $50. Nominal. 


PLatinuM—Official price quoted ' 
the leading interest on small orders for 
refined metal was reduced to $65 per oz. 
on Sept. 12. Transactions between dealers 
and refineries in the outside market are 
reported at several dollars less. 

Quicksitver — Per /76-lb. flask. 
$124. Market is easier on freer offer- 
ings from Europe. Small lots com- 
mand the usual premiums. 


Prices of Chromium, Cobalt. German- 
ium Oxide, Lithium, Magnesium, Molyb- 
denum. Osmium, Radium, Rhodium, 
Ruthenium, Selenium, Tantalum, Tel- 
lurium, Thallium, Titanium, Tungsten, 
Vanadium. and Zirconium are un- 
changed from the issue of Sept. 7. 


Metallic Ores 


TUNGSTEN Ore—Per unit of WO,, 
N. Y.: Wolframite, $15.75@$16.00 for 
future shipment. Nearby offerings light 
and prices are firmer. Bolivian scheelite 
is held at $15.75. Western scheelite 
quoted at $16.50 for Nov.-Dec. delivery. 


Antimony, Chrome, Iron, Manganese, 
Tantalum, Titanium, Vanadium, and 
Zircon ores are unchanged from quota- 
tions in the Sept. 7 issue. 


Active Demand for Fines 
and Slimes 
Blende 
Per Tan 
I bis atte ra tale ob ns Se exh $46.80 
Premium blende, basis 60% 44.00 


Prime Western, basis 60% ..$43.00@ 44.00 
Table concentrates, 60%.... 41.00@ 43.00 


Flotation concentrates, 60%.. 39.00@ 41.00 
Average price, all zinc ore.. 44.77 
Galena 
RE Set chose eeeete ss $89.00 
a eer 87.50 
Average price, all lead ore.. 86.94 


Shipments for the week: 
11,031; lead, 2,095 tons. 
the week, $675,640. 

The higher price offering for lead 
brought onto the market from the bins 
of reserve ore more than 1,200 tons dur- 
ing the last two weeks. 

It is evident that the demand 
for fines and slimes is now so acute 
that it-is said several buyers each re- 
leased a proportional tonnage this week 
to one buyer who threatened to raise 
the market price on these grades of 
concentrate. 

An adjustment of the price level that 
will allow mine owners to produce a 
greater tonnage of fines, either by direct 
or regrinding, will be inevitable if buy- 
ers disagree upon an equalized distribu- 
tion. 


Blende, 
Value, all ores 


September 21, 1929 — Engineering and Mining Journal: A McGraw-Hill Publication 


Platteville, Wis., Sept. 14, 1929 


Zine Blende Per Ton 

Blende, basis 60 per cent zinc...... $46.25 
Lead Ore 

Lead, basis 80 per cent............ $87.50 


Shipments for the week: Blende, 567 
tons; lead, none. Shipments for the 
year: Blende, 24,394; lead, 1,340 tons. 
Shipments for the week to separating 
plants, 1,277 tons blende. 


Non-Metallic Minerals 


Amblygonite, Asbestos, Barytes, 
Bauxite, Borax, Celestite, Chalk, China 
Clay, Diatomite, Emery, Feldspar, 
Fluorspar, Fuller’s Earth, Garnet, Gil- 
sonite, Graphite, Greensand, Gypsum, 
Iron Oxide, Lepidclite, Limestone, Mag- 
nesite, Mica, Monazite, Ocher, Phos- 
phate, Potash, Pumice, Pyrites, Quartz 
Rock Crystal, Silica, Spodumene, Sul- 
phur, Talc, and Tripoli are unchanged 
from prices in the Sept. 7 issue. 


Metallic Compounds 


ARSENIOUS OxivE (White Arsenic) 
Per lb., 4c. Good demand from in- 
secticide and glass industries. 

Soptum NuitratE—Per 100 tbh, 
$2.10 for October deliveries. 


Antimony Oxide, Calcium Molybdate, 
Copper Sulphate, Sodium Sulphate, 
and Zinc Oxide are unchanged from 
prices in the Sept. 7 issue. 


Alloys 


FERROMANGANESE—Fer long ton, «do- 
mestic and foreign, f.o.b. furnace or 
duty paid, port of entry, $105. Spiegel- 
eisen, 19@21 per cent, $34 f.o.b. furnace 
on carload business. 

FERROTUNGSTEN—Per Ib. of W con- 
tained, 75@80 per cent W, $1.45@$1.50, 
f.o.b. works. 


Ferrocerium, Ferrochrome, Ferro- 
molybdenum, Ferrophosphorus, Ferrosil- 
icon, Ferrotitanium, Ferrotungsten, 
Ferrovanadium, Nickel Silver, and 
Yellow (Muntz) Metal are unchanged 
from prices in the Sept. 7 issue. 


Rolled Metals 


Copper, Lead, Zinc, Monel Metal, and 
Nickel Sheets, and Copper Wire, are un- 
changed from prices in the Sept. 7 issue. 


Refractories 


Chrome Brick, Fireclay Brick, Mag- 
nesite Brick, Siliea Brick and Zirkite 
are unchanged from quotations in the 
issue of Sept. 7. 


Iron, Steel, and Coke 


Iron—Per gross ton, Valley furnaces, 
Bessemer, $19; basic, $18.50; No. 2 
foundry, $18.50. 

StreL—Base prices per gross ton 
Pittsburgh, billets and slabs, $35; plates, 
structural shapes, and soft steel bars, 
per 100 Ib., $1.95. 

Coxe—Per gross ton, Connellsville 
furnace, $2.65@$2.75. Connellsville 
foundry, $3.75@$4.85. Byproduct coke, 
Ohio and Kentucky (Connellsville basis) 
$6.50: Buffalo and Detroit, $8.50@$9. 
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Mining Stocks—Week Ended September 14, 1929 


Exch. High Low Last 
COPPER 


. New York ‘at 32, 125 Ji. 13, 
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3 
Bt 1253 
46] 44 
New York 95 
. N. Y. Curb 10 
Boston 233 
Boston 2 
New York 


443 Au.31,Se.30 
974 Ju, Au. 1 
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Isle Royale : 
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~neo 


Ohio Copper 
Old Dominion 


SouNcw. wooo 


-Oo-6 
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P| 

Shattuck Denn....... 
Sherritt-Gordon ; ; Zz 

Tenn. C. & C 192 Au.31, Se.16 Q 

i .. N. Y. Curb 17 Oc. 2, No. 1 

Utah Copper 325. Se. 18, Se. 30 
Waite-Ack.-Mont..... 9 

Walker Mining 
Wenden Copper 


Toronto 


Y. Curb 


LEAD, ZINC, SILVER 


Amer. Z.L.&S....... 
A.Z. L. &&., pfd...... 
Bunker Hill & 8 Shakers 
Butte Cop. & ts 
Butte Cop. “ee 
Butte & 83 Je. 14,Je.29 Q 
Callahan Zuid 2} Dec., 1920 
8 4 é 3.47} Fe. . 1928 K 

Consol. Ld. & Zn. “A” St. i 0 = ‘20, Oc. 1 
Constitution * 


New York 12 1g 13 

New York 254 233 23} 

New York 1033 86098 ~ 
1453 . 


Spokane 

Cincinnati 
Bacio Pick pfd Cincinnati 
Erupcion Boston Curb 

Salt Lake 

Salt Lake 

Salt Lake 
Evans-Wallower. N. Y. Curb 
Evans-Wal., pfd. N. Y. Curb 
Federal M. & 5... 


..- New York 

Fed. M. &8., pid. ... New York 
Gladstone Spokane 
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ne 
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. Spokane 
Spokane 
. Spokane 
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ew York 185 1673 
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* * 67 
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9.25 9.00 

"32 °° 3-34 May 15, June! 0.25 

i 1 ti Dec., 1917 0.30 
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30, 00.16 0.02 
‘% Se. 36, Oo.21 0.25 
.... Au3tSe.10Q > 0.04 


-_ 3 
ork 
Col. Springs T1.79 f1. 7 


Last Div. | Stock 


Exch. High Low Last Last Div. 
6.00 5.70 5.75 Sed®, Oc.7, FW 8.39 
82 80 


Au. 20, Au.26 H 
a = 


Mclntyre-Pore. 
Portland. 


*85 (1.0. 
*76 #80 
5.65 6.25 Jill 
Reed *60 *60 Dec., 
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IRON AND STEEL 


Bethlehem Steel.. 1344 1244 1272 Oc. 18, a 15Q 1. 
Beth. Steel, pfd, 7%.. 1254. 1223 #125 Se. 6, Oc. 1 
Cleveland-Cliffs C 973 964 97 7 Se.15 

Colo. Fuel & Iron.... 59 
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Great Northern Iron.. 313 

Inland Steel Sah 
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Vanadium Corp New York 100 872 96% Au,! Au. I 

Toronto Standard Stock Exchange ee pom the Arthur E. Moysey a 
Salt Lake Stock Exchange, ecuteae 2.2. &Co. and Logan & Bryn, New 
York ; Standard Stock Exchange, ere, aaaeon Pohlman Investment Company. 

*Cents Ds share. tKid or asked. Q, Quarterly. ce Annually. SA, er 

nually. M, Monthly. BM ae. weeks. , Irregular. 
Initial. R, Resumption. = Extra. e first “tate # given is that of the ated 
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LONDON QUOTATIONS—WEEK ENDED September 3, 1929 
LL 


Alecks Mexican (39, 
Alaska Treadwell te 


B pe a 

Bwana M’ Kubwa (5s) 
Camp Bird (2s) 

El Oro 


Frontino & Bolivia (£1)....... 
Mexican 


ae 68 Po. 
ec. 
3 P. 0. ©) 
1926 3% p.c.® 


041/10 
995/14 205/—"2 
15/ 


1/3 
(1/109Nor., 1928 312 p.c. 


15/6 Apr., 
"oye June 
+ W— 9/% —_ 
5/9 5/6 5/9 ~ 
3/1t ae 2104N 
63/— 60/— 62/6 ide, 


11,985 11,700 11,985April, 


*Free of British income tax. {Swiss francs and plus 15 p. c tBelgian 
francs and free of taxation. (d) U.8. Dollars. (c) July, 1525, a 4d. return of 
capital, (e) on original £1 shares. 


1929 7, 


1917 6 p.c, 
1917 75 p.c 
1929 5 p.c. 


‘cok 300 fr. (t) 


. Amer. a 
Tanganyika 
Union Minieve. de Haut-Katanga 
(Brussels) 
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